ee 


Tn. ra 


=, 


mapisitte res ase 


— 
- ~ 


wet 





re ee 














Renews 





ZS S 
ZEN 
mcr 


Bae 


ji 




















VOL. I.—No. 23. 


NEW YORK, JUNE 9, 1883. 





{s cones Pit Cory. 








Electric Lighting.—X XVIII. 





ELECTRIC CANDLES. 


Tt was in the year 1876 that the now celebrated candle 
of M. Jablochkoff was first heard of. If we consider 
what was the state of the art of electric lighting at that 
time, and to what stage of industrial application it had 
arrived, we will not be surprised at the wonderful success 
which greeted the appearance of this candle. It deserves 
to be placed on record by the side of the Gramine machine 
as one of the main factors of the immense advancement 
which was realized in the art cf electric lighting soon after 
the time of its appearance. At this time differential arc 
lamps were entirely unknown. Tae Serrin, Duboscq and 
Gaiffe lamps held possession of the field. These lamps 
were cumbrous in design and ill adapted to public places. 
They could scarcely be trusted to work alone, but required 
more or less constant watching. They would not werk in 
series, and a separate source of current was required for 


‘ each lamp. - Where a single dynamo-electric machine sup- 


plies a dozen lamps to-day, a dozen small machines would 
have been necessary then, It is natural, therefore, that 
the Jablochkoff candle should have suggested itself as a 
most convenient and satisfactory solution of the problem 
of general electric lighting. No regulating mechanism 
whatever needed ; utmost simplicity of construction ; the 
possibility of feeding a. large number of lights from one 
machine—these were advantages too evident not to be 
recognized at once. Installations began to multiply on all 
sides, and soon the electric light was an accomplished suc- 
cess. Too much credit cannot be given to M. Jablochkoff 
for having contributed so directly to the beginning of this 
success. 

The Jablochkoff candle (Figs. 88, 89, 90) consists of two 
slender pencils of carbon placed parallel with each 
other and held apart at a slight distance by means of 
insulating material, such as lime, plaster, clay, etc. 
When the current is passed from one carbon to the other 
a voltaic arc is formed between them atthetips. As the 
carbons burn down, the insulating material is consumed, 
and by its incandescence serves to increase the light. 
We have literally a two-wick candle, therefore, in which 
the carbon pencils correspond to the wicks and the insu- 
lating material to the wax. It is evident that if the car- 
bons burn evenly and the speed of the dynamo is main- 
tained constant, the arc will always remain of the same 
length and character, for the simple reason that the carbons 
are at an equal distance from each other for the whole 
length of the candle. 

The first candles made were used with continuous cur- 
rents, and, as in this case, the positive carbon burns twice 
as fast as the negative carbon, it was necessary to make 
one ‘‘wick” of the candle twice as largeas the other. 
But it was found that even under those circumstances 
the candles did not always burn evenly. The fact is that 
the character of current used affects the comparative con- 
sumption of positive and negative carbon. For instance, 
the negative carbon would burn somewhat slower with 
the current from a battery of Bunsen cells than with the 
current from a Brush machine, because the former is steady 
and undisturbed while the latter is somewhat wavy, and 
the counter-electromotive force of the arc can discharge 
itself a little, at the lowest phase of each wave, the effect 
being to increuse the combustion of the negative carbon, 
since it makes this carbon temporarily positive. The dy- 
namo-electric machine of Prof. N.S. Keith gives a cur- 
rent of this undulatory nature, which resembles still more 
the alternating current, and it is noticeable that the con- 
sumption of the negative carbon is more than half as 
rapid as that of the positive. The rates are more nearly 
equal in both. 

Besides the above cause of discrepancy, the unequal 
heating of the carbons, according to their difference in 
size, also introduced a new source of complication. This 
unequal heating would be more apparent also with stronger 
currents. In practice it was found impossible to make the 
relative sizes of the two carbons of the candles such that 
they would always burn equally. M. Jablochkoff accord- 
ingly began experiments with alternating currents, and 
at once met with great success, 





Before coming to this change of current, M. Jablochkoff 
had made several ingenious modifications of his continuous 
current candle. In the first candles made by him each car- 
bon was square, and a thin, flat strip of porcelain, glass, 
clay or other insulating substance, highly refractory, was 
placed between the two. This was modified by wrapping 
both carbons in asbestos paper and packing the space in- 
side the wrapper and between the carbons with powdered 
refractory substance, 





In a subsequent candle the larger carbon was slipped 
into a porcelain tube, and the smaller carbon was placed 
outside against the tube. M. Jablochkoff then made a/} 
candle in which the positive carbon was hollow in the | 
form of a cylinder, into which the negative carbon | 
was slipped, the distance between them being packed | 


with powdered refractory material. In 
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Fig. 88, Fia. 89. 


the candles to be used with alternating currents, 
M. Jablochkoff made use of round carbons altogether. 
The carbons of the first candles (Fig. 88), were about five 
inches long and about three millimetres thick. They were 
held together near the bottom by a rounded lump of the 
insulating material, which was composed of silicate of 
potash and silica, applied while soft. The space between 
the two carbons was filled with this insulating material. 
The tips of the carbons were pointed and a small piece of 
plumbago or pencil lead was laid across to form an elec- 
trical connection between the two carbons, and was held 
in place by a piece of asbestos paper (Fig. 89) pasted 
diagonally across the tips. Oa passing the current this 
was instanily fused and then the arc was formed, 

These first candles only lasted about three-quarters of 
an hour, and their performance was not very satisfactory. 
The insulating material seemed to be at fault, as evinced 
by its spitting, and experiments were made with a variety 
of substances, There is scarcely any adaptable substance 


making | 


in steel molds, were used with a fair measure of success. 
These strips received the name of ‘‘colombin,” from 


P . *. . . 
their resemblance to pieces of similar construct’on used 


in the porcelain factories in France. The insulating sub- 
stance of the Jablochkoff candle is still known by this name, 
though the material has been changed several times. 
The kaolin did not prove entirely satisfactory, because it 
wasliable to be melted by the heat of the arc, and thus 
absorbed heat without the production of light. Although 
the use of kaolin became identified with the Jablochkoff 
candle, in books and periodicals, that substance was not 
used more thanafew months. It has been found that 
plaster of Paris answers the purpose better than anything 
else ever tried, and at present the ‘‘colombins” are made 
of this substance with one-half its weight of sulphate of 
baryta. 





Fig. 90, 





that was not tried. Pieces of kaolin, or white clay baked 





Fig. 91. 


The way in which the candles are connected in the cir- 
cuit isshownin Fig. 89. Two metallic jaws facing each 
other each have a vertical groove so that the candle 
may be slipped between them snugly and tightly to in- 
sure a good contact. Each jaw corresponds to one con: 
ductor. It will be seen that in this way one carbon is 
connected with one pole and the other carbon with the 
other pole of the generator. In order to make the con- 
tacts better M. Jablochkoff incased the lower end of 
each carbon pencil in a thin copper tube. The candle as 
at present made (Fig. 90) does not differ very much from 
that last described. The main difference is at the lower 
or connecting ends. There are two short split tubes of 
sheet c-pper which are connected by a solid piece of 
insulating material, like bone, slipping into the lower 
portions of the tubes. This holds the tubes firmly to- 
gether and insulates them at the same time. The lower 
ends of the carbon pencils are then slipped into these 
tubes, which thus provide good contacts, The space be- 
tween the carbons then receives the insulating material, 
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The carbons are pointed at their tips, as befcre, but in- 
stead of using a piece of plumbago to connect them to- 
gether the candle is dipped into a gum solution contain- 
ing plumbago, by means of which the plumbago forms a 
kind of bridge of conducting particles between the two 
carbon tips sufficient to establish the arc. The candles, 
as at present made, are about nine inches long and last 
nearly two hours. The carbons are four millimetres 
thick. By increasing the size of the earbons, or by elec- 
troplating them, the candles no doubt would last much 
longer. M. Jablochkoff has also made carbons with a 
central core or thread of plumbago, or of refractory ma- 


terial of various kinds, somewhat as the Siemens carbons, . 


and he finds that the candles burn longer and more 
steadily. When the carbons are made larger they must 
be brought nearer to each other, because the distance 
from centre tocentre of each carbon is increased, which 
makes a longer arc, It has been suggested, and the idea is 
excellent, that the carbons might be flattened or made 
elliptical instead of round, so that they could be larger 
and still remain at the same relative distance from each 
other. 

The peculiarity of the light of the Jablochkoff candle is 
that it gives off red, violet and at times green rays in suc- 
cession. This is due in some way to the use of the colom- 
bin, and is perhaps thé consequence of unequal and vary- 
ing incandescence of the refractory materials composing 
it. In many modifications of the candle the colombin is 
dispensed with entirely, the carbons being merely kep: 
apart and separated by an air space. It has been shown, 
however, that the colombin adds to the steadiness of the 
light, doubtless by preventing the arc from “rolling” 
from side to side. The candles were found by experiment 
to give as much light without the colombin as with it, but 
in the latter case there was an evident reduction in the 
amount of power required per light, while, as already 
stated, the light is more steady. The disadvantage of this 
play of variegated colors in the arc of the Jablochkoff can- 
dle is considerable, but it may be mollified to a great ex- 
tent by the use of tinted globes. Those which have a yel- 
lowish tint are most adaptable to this purpose. While the 
light is burning without colors it is remarkably mellow 
and pleasant, being Jess ‘* ghastly” than that of the ordi- 
nary arc lamp. 

The volume of current used in the production of the are 
in the Jablochkoff candle is only equal to eight or nine 
ampéres, and the difference of potential between both 
sides of the arc is between forty and forty-three volts, 
Comparing these figures with those of continuous current 
arcs, it suggests itself as probable that the opposition to 
the passage of the current, or the counter-electro-motive 
force and arc resistance added together in the can- 
dle arc, must be greater than in continuous current 
arcs. The simplicity of form of the Jablochkoff candle, 
and the ease with which it may be adapted to supporting 
brackets, have led to the construction of lamps of very 
beautiful design. ‘hose of the Compagnie Générale 
d’Electricité have, indeed, always been the most attractive 
in appearance; and this is one of the reasons why the Jab- 
lochkoff system became so popular in public places in 
Paris and elsewhere. Fig. 91 shows a type of this lamp 
which is adapted to places where there are ceilings. In 
street lighting the suspension arms were removed and the 
lamp looked like a globe supported on a post, presenting a 
very tasteful appearance. As each candle could last only 


two hours at most, and as it was not expedient to 
burn it longer than an hour and a_half 
even, it was necessary to place several candles in 


the same globe. In the ordinary type of street lamps, 
such as were used to light the *‘Avenue de l’Opéra” for 
several years, there were four candles, though a half a 
dozen or more have been used when the lighting was 
required a longer time than six or eight hours. In order 
to change the current from one light to the next at the 
right moment, a commutator was necessary. This was 
placed in the base of the lamp or its support. The arrange- 
ment and method of working of the commutator will be 
readily understood from Fig. 92, which shows the base of a 
lamp avd the connections between the four candle 
holders and the commutator. The principle consists in 
using a separate leading wire to each candle, with a com- 
mon return wire for all, thus necessitating only five wires 
instead of eight. The base of the lamp carries four candle 
holders, each composed of two clips br jaws for holding 
the candles. Instead of being both made as represented in 
Fig. 89, however, one jaw A of each holder is fastened to 
a jointed lever moved by a spring that causes it to bind 
the candle against the jaw R, when ‘a candle is inserted 
between the two jaws. The movable jaw A of each can- 
die holder is insulated from the metal base of the lamp, and 
a conductor leading from each goes to an insulated segment 
(1, 2, 3,4) on the commutator. The jaw R of each set is 
in electrical communication with the metal base of the 
lamp, whence a common conductor R RF’ returns the 
current to the commutator and thence out to the next 
lamp by the wire R’, As represented in Fig. 92, the switch- 
lever of the commutator touches segment 4 of the com- 
mutator, and the current, therefore, goes to that candle, 
as may be seen by following the arrows. When candle 4 
is burned out, the switch-lever is turned to the right by a 
key, and candle 1 is brought into the circuit, while candle 
4is cut out. After this candle 2 may be connected in, and 
finally candle 3. 


Various automatic devices have been proposed to obviate 
the inconvenience of being on hand to change the current 
from one candle to another.. In one case there was a fusi- 





ble wire resting against the lower part of each candle and 
checking a spring switch. When the candle had burned 








Fig. 92. 


switch established=the-proper connections through the 
next candle, and this was likewise provided with a switch 


that brought another candle in circuit. Other devices of 
a more efficient, though more complicated order, will be 
described at a future date, when we come to the Jabloch- 
koff system of installation. Cc. O. M. 
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Electric Lighting of Nottingham, England. 


estimates for lighting the city by the electric light. We 
find in the English journals the text of ‘‘ Specification and 
Tender No. 1,” submitted by the Telegraph Construction and 
Maintenance Company. This is probably the largest esti- 
mate of the kind ever made, and an abstract will doubtless 
interest electric light engineers iu this country. 

GENERAL NATURE OF THE INSTALLATION. 

The installation to comprise the necessary conductors, 
machinery, etc., for supplying current continuously to all 
houses, shops, street lamps, etc., in a district marked on 
a map accompanying the specification, and:be sufficient 
for the maintenance of 60,000 Swan lamps of 20 candle- 
power (or asmaller number of 40 and 100 candle-power 
lights which take the current of two and five 20 candle- 
lights, respectively) during sixteen hours out of twenty- 
four, and of one-third that number during the remaining 
eight hours. 

ELECTROMOTIVE FORCE, 

The current to be supplied at an E. M. F. of not more 
than 70 volts, and so that the Swan lamps can all be ar- 
ranged ‘‘in quantity.” 

THE DYNAMOS, 

Five Gordon dynamos to be provided, four to work, one 
spare, each being capable of continuously maintaining 
15,000 Swan damps of 20 candle-power each for sixteen 
hours out of the twenty-four, when running at a speed not 
exceeding 150 revolutious per minute. Each dynamo 
weighs about 45 tons. The magnets revolve and the arma- 
ture is stationary. The current is alternating, and no 
commutator is interposed between the armature and the 
circuit. The dynamos are to be connected direct to the 
engines without belting. 

THE EXCITERS. 


Six sets of direct current machines to be provided to ex- 
cite the magnets of the large dynamos, one set to be used 
for each dynamo, one to be in reserve, so that it can be 
instantly connected to any one of the dynamos in case of 
its own exciter getting out of order. 


THE ENGINES (FOR THE LARGE DYNAMOS). 
Each dynamo will require when working all its lamps 
about 1,580 I. H. P. 





Two engines to be provided for each dynamo, to be 


down far enough the wire slipped away and the spring 


Several months ago Nottingham called for tenders and | 








coupled one to each end of the shaft. Each engine to 
be capable of developing 8501. H. P. Thus, ten engines 
in all are to be provided ‘for driving the large dynamos. 
The engines to be compound, condensing, tandem, of the 
vertical inverted cylinder type. They are each to have 
one high pressure cylinder on the top of one low pressure 
cylinder, one piston rod carrying both pistons. They are 
especially designed for electric light work, with extra 
Jarge crank shafts and bearing surfaces, and special 
methods for lubricating a]l parts without stopping. They 
are to be fitted with the best governors that can be ob- 
tained, and are to be in all respects capable of running at 
150 revolutions per minute for sixteen consecutive hours in 
each day without ever stopping. They are to work at a 
pressure of 100 Ibs. per square inch. 
THE SMALL ENGINES (FOR THE EXCITERS). 
Six small engines to be provided for driving the exciters, 

each to indicate up to 60 H. P. 

“These engines to be also compound, but will not have 
separate condensers ; they are to be connected to the con- 
densers of the larger engines. 


BOILERS. 


Thirty-eight flue-boilers, fitted with Galloway tubes, to 
be provided, capable each of developing about 220 I. H. P., 
so that thirty of them may be at work and eight idle. 
Patent automatic steam-stoking apparatus to be provided, 
as also all the usual gauges, etc. 

STEAM PIPES AND CONNECTIONS. 

All necessary steam pipes and connections to be pro- 
vided. 

Provision to be made for shutting off any boiler or any 
engine as required, and for removing any pipe without 
stopping the supply of electricity. 

THE ENGINE HOUSE, BOILER HOUSE, 
CHIMNEY. 

The relative arrangement is shown in a drawing accom- 
panying the specification. 

A store house for 1,000 tons of coal is provided. The 
floor of this store is above the level of the boilers, so the 
coal will not need to be lifted again. A 4-ton power hoist 
and raised tramway is to be provided for filling the store, 
Arrangements are to be made so that the coal is discharged 
from the store into trucks running on tramways above the 
level of the boilers and discharging into the hoppers of the 
mechanical stokers. Another tramway, on the lower 
level, is to be provided for the removal of the ashes, and 
is to carry them to the bottom of the hoist above men- 
tioned, which will lift them to a convenient height for 
discharging into wagons. 

In the engine house is to be a gallery containing the reg- 
ulating rooms. 

The design for the exterior of ‘he building to be subject 
to the approval of the corporation. 

The corporation to provide the site and to bring to it a 
suitable water supply and to provide for the removal of 
the waste water. 


COAL STORE AND 


THE TRAVELER. 

A 20-ton power traveler to be supplied and fixed in the 
engine room so that it can lift any portion of the engines 
or dynamos that may at any time require lifting. 

REGULATING APPARATUS AND OTHER FITTINGS. 

This is to include photometers, ammeters, voltmeters, 
speed registers, steam gauges, switches and slow motion 
levers to exciting engines, switch boards for varying con- 
nections of dynamos and removing defective coils, and suit- 
able apparatus for changing circuit rapidly from one large 
dynamo to another or for changing exciters. 

FOUNDATIONS AND FIXING. 

All necessary foundations to be built, and all the boilers, 

machinery, etc., to be properly fixed. 
THE MAINS, 

The mains to consist of copper rods of not less than 96 
per cent. conductivity, efficiently insulated and inclosed 
in iron tubes, separate tubes being provided for the line 
wire and for the return. 

The section of the copper is to be such that when any 
portion is carrying the full current for the number of 20 
candle Swan lamps that it is specified to carry, such cur- 
rent shaJl not exceed 1,750 ampéres per square inch sec- 
tion of copper. 

All necessary junction and testing boxes to be provided. 

The mains to be laid underground in four sets, each line 
representing two circuits or four lines. Each machine 
will supply one set of two circuits, though not on the same 
line, so that every house has half its lamps supplied from 
one machine, and half from another, and in case any ma- 
chine is temporarily stopped from any cause, no single 
house will be placed in darkness. 

All these mains and branches to be laid and fixed, and 
two pairs of poles brought into each house, as shown on 
the plan, and all streets to be made good again. 

WORKING TEST. 


As soon as the installation is completed, or such suf- 
ficient portion thereof as the corporation may approve, the 
machines are to be started and the continuous supply of 
current maintained for thirty days, from sunset to sunrise. 
for 60,000 lamps or such less number as the corporation 
may approve, and for 20,000 lamps from sunrise to sunset, 
an intermission of five minutes being allowed in each cir- 
cuit twice between sunrise and sunset; but the inter- 
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missions in the two currents to any one house are never to 
coincide. 

The corporation to supply the water for the boilers and 
to pay all rates and taxes chargeable on the works while 
in progress. The Telegraph Construction and Mainte- 
nance Company to pay all other working expenses during 
the trial, and to repair without charge any weakness, 
defect or imperfection. If a sufficient number of lamps 
have not been erected to render a satisfactory trial pos- 
sible, when the installation is completed, the trial may be 
postponed at the desire of the corporation for a time not 
exceeding two months, and interest at 5 per cent. is then 
to be allowed the contractors on the amount of the pay- 
ment falling due at the end of the thirty days trial, to 
count from the date of completion of the work to the date 
of the corporation giving permission to begin the trial; no 
such interest to be allowed if the Telegraph Construction 
and Maintenance Company has been employed to erect 
the lamps and internal fittings, and if the delay is caused 


by any fault of theirs. 
GENERAL. 


The whole of the work is to be finished in the most com- 


plete and careful manner. 
PRICE. 


The price to be paid by the corporation to the Telegraph 
Construction and Maintenance Company for the whole of 
the above work to be £220,000, about $1,100,000. 

The specification is accompanied by an appendix show- 
ing the estimated cost of working, and the estimated 
revenue, and comparative economy, the figures being 


given ‘** for the convenience of the corporation.” 
Per annum. 
All the lamps working 2,500 hours per annum. 
Depreciation and repairs (noting that one-fifth of the ma- 
CRD AMD iio Tas Chis snids oS be tended pads obese cio et’ , £10,000 
Cc 


‘oal: 

For 6,360 H. P. for 2,500 hours, at 234 Ibs. of ‘coal per 1 H. P 
per hour. 19,370 tons, which at 10s. per ton makes 

in te wpe teed se egy 3 9 a a - FR RE a Alen» 5 Dy 


9,685 
830 


r: 
One chief electrician 


Twe assistent electricians. ................... sesecess 300 
IE i cel, 5 veins dyi'y cing} oy> ott bey ce Se ea s90% 270 
COU CUM GUE... op vc ccc cocccneceecsces 350 
One assistant engineer .. ..............ce cece eee eens 150 
Dynamo attendants, engine drivers, laborers, etc..... 2,808 
Two ciief firemen................ 5 atric: ema 236 
Twelve assistant firemen.... ............cceeceeeeeees 875 
Two fitters and one laborer.... . ...........eeseceees 269 
——aee. 5,998 
WN ON bo bn cus creed, . Uae Gaba ey. oe dd- gegtnhskesveeesaeed 500 
GaSe es WOU TN WEI oo wc ceeccccsstccccvccccscaccshotaisies 500 
CO I 8, a5 bs adic «id 5. 4 [oe Os 0 aE CASMAEEL COG 00% «44000: 500 
Renewal of Swan lamps, at 2s. per 1,000 lamp-hours on 
60,000 lamps for 2,500 hours. .........5. ccc cece cccces cove 15,000 
Total annual expenditure.................2+ ssecseres £42,608 


COST OF GAS. 
60.000 gas jets (of 12 to 14 candle-power each), each burning 
five cubic feet per hour for 2,590 hours, bura 739,000,000 
cubic feet, and with gas at 2s. 6d. per 1,000 cubic feet, cost £93,750 
If the consumers are charged the same for each Swan lamp 
as for each gas burner, this gives us 
PEE aa. odesare pes vareccwehbes sas candanens 
Expenditure 


Profit £51,142 
to pay a dividend on a capital expenditure of £220,000, which is equal 
to 23 3-16 per cent. per annum. 

If the corporation wishes to make only 6 per cent. per 
annum, it could supply light (lamp for lamp) at the same 
price as gas at less than 2s. 6d. (about 60 cents, per 1,000 
feet as follows: 


6 per cent. on £220,000 
orking expenses 





Required annual revenue .................65 seeeeee cee cee £55,608 
This would be obtained from 60,000 gas jets burning 
750,000,000 cubic feet per annum with gas at 1s. 6d. per 
1,000 cubic feet. Summarizing results, the cost of gas at 
2s. 6d. for 14 candle burners would be .149 penny and for 
20 candle burners .212 penny. Thecost of electricity (to 
pay 6 per cent. for 20 candle lights would be .090 penny. 
If, instead of each lamp (gas or electric) burning’ 2,500 
hours per annum, two or three burning alternately make 
up 2,500 hours, the above result will not be altered, the 
electricity and gas being alike supplied by meter. 

Several engineers have commented publicly on the ten- 
der of the Telegraph Construction and Maintenance Com- 
pany, and their opinions go to show that the average time 
of use to which each lampis put is much less than given 
above, the highest estimates accorded being only 1,600 
hours’ consumption. This would materially reduce the 
estimated revenue. The amount of coal, water, etc., con- 
sumed would also diminish, but many of the other expenses 
would remain the same. The great source of revenue in 
a system of this kind would undoubtedly be from those using 
electricity as power in driving motors for various purposes. 
In manufacturing districts the consumption of electrical 
energy might even be greater for this purpose than its use 
for lighting. However, with the instaliation specified 
above, the current produced being alternate, its economical 
use in driving motors would be out of the question. The 
estimated revenue is also on the assumption that all places 
on the line of distribution will use electricity instead of 
gas, while the experience of Edison in this city shows 
that such is far from being «the case. The best way to 
estimate the probable revenue would undoubtedly be to 
canvass the districts to be lighted for data as to amount 
of light used, and the price paid, and also to determine the 
probable number of electric lamps that would be called 
into use. 

oe > 00 


M. Guerin’s Improved Microphone Transmitter, 





The distinctness and clearness of articulation in the tele- 
phone depend very much on the manner in which the 
transmitter performs its function. The office of a trans- 
mitter, as is well known, is merely to produce fluctuations 


of the current of. the local battery by increasing and 
diminishing the resistance at the point of contact between 
the carbon points. These fluctuations are synchronous 
with the vibrations of the sounds which make the dia- 
phragm of the transmitter vibrate, and the more marked 
they are the more abrupt are the motions of the lines of 
force in the induction coil, and the more defined are the 
waves of secondary current which are transmitted to the 
distal end of the line. When the surface of contact be- 
tween the carbon buttons is small then they must be moved 
apart a greater distance, in order that the resistance of 
contact may increase enough to cause a strong fluctuation. 
But when moved too far apart the current is apt to break, 
and this makes the vibrations seem isolated and disrupted, 
instead of connected, and a “‘ rattling ” sound is the result. 
This is very noticeable when the carbon buttons of a micro- 
phone press too lightly upon each other. Still, it is pre- 
cisely in this condition that the microphone transmitter is 
most sensitive. For this reason it has occurred to tele- 
phonists to use several such delicate points of,contact, and 
to divide the current equally between them, by making so 
many parallel circuits. Each contact is then made as 
delicate of adjustment as possible. Now, when they are 
submitted to the vibrations of sound, all the points of con- 
tact assist in producing the fluctuation in the primary 
| circuit of the induction coil that gives rise to the secondary 
current, 
This must be evident, for the variation of pressure takes 
place at more points of surface, just exactly as if we had 
| one contact equai in surface to all the parallel contacts. 
| In such a case many of the points of contact may be so 
delicate that actual separation. takes place between them 
to such a degree as to cause disruption of the current at 
every vibration. Yet, even supposing each contact to be- 
come absolutely separated at each vibration, we can con- 
ceive that the separation would take place a little sooner 
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or later in some than others, because little voltaic ares 
would be formed at each contact, and these would not all 
break at the same distance of separation, as the carbon 
particles would not be fused equally everywhere. The re- 
sult is that the more the number of parallel contacts is 
multiplied, the more delicate these contacts may be made 
without the risk of causing a discontiuuity of the undula- 
tions of the current, which is fatal to clear articulation. 
This has been proved long ago by the Hughes microphone, 
whose tendency to produce the rattling sounds due to ab- 
solute disruption of the current is much diminished when 
the number of carbon contact pieces is increased. 

The telephone transmitter of M. Louis Maiche and that 
of the Molecular Telephone Company, which have been 
described in THE ELECTRICAL WORLD, were constructed on 
this multiple principle. In the transmitter of M. Robert 
Guérin, shown in the accompanying figure, the same prin- 
ciple is carried out in a simple and effective manner. It is 
made of a number of slender rods of plumbago, in size 
rather larger than those used in lead pencils. In the figure, 
four of these pencils b b’ b’ b’’ are disposed horizontally, 
being fastened to the diaphragm or scunding board by 
little wires ateachend, The first and third pencils are 
connected with one pole of a battery, and the second and 
fourth with the other pole. The connections bet ween these 
two sets are made by a number of contact rods ¢ ¢’ c,”' etc., 
of the same material which hang by threads from little pins 
aa fastened to the diaphragm. The arrangement will be 
readily understood from the figure. It is seen that each 
vertical rod overlaps two contiguous horizontal ones, thus 
making two contacts, The number of contacts in this 
cuse is sixteen. The number of carbon pieces may, 
of course, be varied to suit different purposes. Thus 
for transmitting the music, etc., from operas, and in long 
distance telephony, the number of parallel contacts could 
be increased with benefit, though the battery power 
required would be greater. In theatrical telephony this 
multiple microphone would answer the purpose of several 
simple microphones coupled in parallel circuit, while it 
would have the undoubted advantage of being more com- 
pact and of being acted upon by variations all in the same 
phase. It has been found, for instance, thata transmitter 
placed at a distance of a few feet from another, receives a 











slightly different impression from the sounds, because it 
is placed in a different relative position. The result is that 
when these two are coupled together, either in multiple 
or parallel circuit, they interfere or ‘‘confuse” each other 
slightly. 

The great advantage claimed for M. Guérin’s micro- 
phone transmitter, however, is its great sensitiveness. 
The contacts may be made almost infinitely light, and yet 
the large number of such contacts prevents the disruption 
of the current and the rattling sound. There are many 
delicate transmitters now before the public, but they are 
all more or less subject to that very fault of ‘‘rattling.” 
There is only one point of contact in these transmitters, 
and when the voice is too loud it makes the carbon but- 
tons jump apart too far, and the inevitable result is the 
rattling sound. The microphone of Mr. Guérin would un- 
doubtedly do the same thing if it had only one vertical 
contact piece ; but the multiplication of them tends to 
correct the defect. M. Guérin states that since his micro- 
phone has such a large total surface contact it may be 
worked with very weak currenis. A piece of zinc and one 
of carbon dipped into a glass of salt water produce suffi- 
cient current for the perfect,transmission of speech. 
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Electrical Features of the Railway Exposition. 





(From The Electrical World Correspondent.) 

When the National Exposition of Railway Appliances was 
opened to visitors, May 24th, it was in a very imperfect 
condition, but few of the exhibits being in place. Not 
until to-day has the exhibition presented an appearance suffi- 
ciently interesting to induce the public to attend. Now every- 
thing is running smoothly, and the success of the enterprise, 
financially as well as educationally, will be great. Too 
much cannot be said of the untiring energy of its promo- 
ters in affording the railway interests this opportunity for 
examination and interchange of ideas. 

The electrical appliances presented are not as numerous 
or varied as one would expect to find. The Union Switch 
and Signal Company makes a fine exhibit of full-size appa- 
ratus, as does also the Hall Railway Signal Company, one 
or two others being shown in model. The Western Elec- 
tric Company has a fine exhibit of electrical goods, being 
the only such house represented here. The electric light 
people are making an excellent showing, nearly all the 
companies having secured some part of the building to 
light, and as a number if not all that are 
here have entered for competition, this part of the exhi- 
bition promises to be interesting to electrical readers. 
The United States Electrical Lighting Company has about 
200 arc and 300 incandescent; the Edison Company, 250 
incandescent; while the Fuller, Brush, and Thomson- 
Houston companies make up a total of some 500 arc lights, 
each company showing machines of the various sizes 
constructed by it. Comparison of the various lights is 
reserved for another letter, all of them having suffered 
for power, which, however, is being provided for by ad- 
ditional steam capacity. 

Probably the most interesting feature of the exhibition, 
or at least sharing that honor with the old English loco- 
motives, is the electric railway. Through the efforts of 
Mr. J. McGregor Adams, the Electric Railway Company 
controlling the Field and Edison patents was induced 
to give the exhibition an electric railway (the first con- 
structed for business purposes in this country). Around 
the gallery, a distance of 1,600 feet, is laid a track of 8-foot 
gauge, making a rather sharp curve at each end of 
the building, upon which is run a motor and two 
cars, seating about fifty passengers. The motor used isa 
Weston incandescent dynamo, a similar machine serving 
as the primary by means of a resistance and switch upon 
the motor; the speed is regulated as desired, the reversing 
of the direction being accomplished by Mr. Field’s invention 
of reversing gear. A more detailed description of the 
electric railWay, as well as of several exhibits not men- 
tioned in this brief letter, I will send you in a few days, 

CHICAGO, June Ist, 1883. 
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STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Tuesday, of last week and 
Tuesday of this week as follows: 
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Mexican Telephone.........cceeese.:- 234 1% 
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N. J. & Long Island Telephone Co.... . LU4 106 
Natioval Beli of Maine................ 90 80 
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Swan Incandescent Light.... .... .... acai 125 
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Southwestern 60 “eed 
+ ea wl . 101 ‘nae 

ropical Telephone........ ba vdvdded 8 b 
Under round Electric Cable ..... . 65 uae 
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Union Telegraph and Telepbone........ 110 Boks 
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American Cable. ..........ccceesescceee 67% 07% 
American Speaking...............+. p 97 PEG 
Bay State Telephone..................5. 135 
Brush Electric Ligbt.... ..........00:: agate dase 
De WOU Coors c cick shed cece cece 248 ba BY) 
Boston & Northern Telephone.......... 164 16814 
Commercial Telegram...............0e 112 iwh> 
Consolidated Electric Light............ 80 
NT FE Oe ar errr 20 
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Edison luminating Co..........., ocoe *' BO 6u 
Edison Electric Light Co............... ieee 825 
EE IDs sok dois banc dice cece 43d 160 oA 
Eastern Overland Telephone............ 380 «Bee 
Excelsior Electric Light............ an 40 85 
Granite State Telephone................ 923% 90 
SNE FN bso 8 ee bs vce cccckcnsvcs 118 ete 
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UNDERGROUND SLEIGHT Of HAND. 





We have taken occasion in previous articles on the un- 
derground problem to point out the electrical difficulties 
in the way and which must be met fully and completely 
before the problem can be considered solved. We have 
advised mature study and reflection before action of any | 
kind, lest the work might prove unsatisfactory and have 
to be done over again. There is a good deal going the 
rounds of the press about underground experiments just 
now that is likely to mislead. There are solutions and 
solutions. There are solutions which are not solutions. 
The whole question is one of circumstances, as we have 
already pointed out. We believe that it will not be inap- 
propriate to add a few words about these circumstances, 

In considering the merits of various recent tests of un- 
derground lines for telegraphic and. telephonic uses, some 
of which have been enthusiastically spoken of by inter- 
ested electricians, and by members of city governments 
who cannot be expected to have the technical knowledge 
requisite to carefully weigh all the bearings of such experi- 
ments, it should be borne in mind that the tests have been 
made only for short distances—not more than a mile, or a 
fraction over a mile—and that, therefore, even if no dis- 
turbing elements were appreciable, the trials could 
not be accepted as conclusive; for even within the 
limits of a city, a mile is a very short circuit. In some 
cases a number of the conductors in a cable have been con- 
nected together at the ends, so as to form a single conduc- 
tor several miles jn length, and satisfactory results, as to 
freedom from inductive disturbances, are said to have 
been obtained ; but every electrician who knows anything 
of the laws of induction is aware that that method is of no 
value as an indication of what the conduct of the wire 
would be if it were stretched out to the same length in the 
neighborhood of other charged conductors; for in doubling 
back upon itself it tends to neutralize its own induction. 
As a test for insulation the method is good enough, but for 
induction it is useless. It may be stated that, for tele- 
phonic purposes, an underground system must give satis- 
factory results for a distance of from five to ten miles, and 
for telegraphic purposes it must not impair the efficiency 
of the wires to any extent ; for, while the telegraphic pro- 


| bury it in oblivion instead of underground. 


“| steeped. There is, undoubtedly, much good in scientific 





cess is by no means so delicate, or so susceptible to disturb 
ing influences as the telephonic, still with some methods 
that are coming into use, and even with the common 
Morse method, as in certain cohditions of «he weather, 
there is no margin of efficiency to spare. 

While the promoters of the underground systems are 
justified in endeavoring to advance their interests, they 
should nevertheless do so without resorting to dishonest 
methods or without creating any wrong impressions. We 
cannot blame inventors and their friends for believing 
theirs to be a perfect system—the only perfect system, in 
fact—but we would be very sorry to see them have recourse 
to sleight of hand to make the rest of the world come 
around to their way of thinking. It is the bane of elec- 
trical enterprises that they are too often fostered in job- 
bery and speculation. An underground system is the 
very last thing that ought to be forced on a community 
like a patent medicine—on the strength of doubtful testi- 
monials and unscrupulous advertising. It is too expensive 
a remedy to be purchased before we know for a certainty 
whether it will kill or cure. Let us rather analyze the 
‘drug ” carefully and see whether it is all that is claimed 
for it. Let us take a second look—a second test—and a 
third one, if necessary, but let us be sure that we know 
all the facts about whatever underground system presents 
its claims to our attention, before we proceed to “ bury 
money.” An incomplete and inadequate underground 
system is worse than useless. It is a loss to begin with 
and a further loss to get rid of it. The best way to deal 
with it is to find out what it is worth before it is used and 
then, if it is useless, it will save mohey and trouble to 


The late controversy in Philadelphia between the repre- 
sentatives of two rival underground systems is a good 
enough proof that ‘‘ doctors disagree” as yet on the ques- 
tion, though we should judge that in the present instance 
it was more from selfish motives thin otherwise, after 
noting the personalities in which their arguments are 


controversy and argument ; there is much that can be 
learned only by the comparison of facts and views which 
follows such discussions. 
degenerated to a mere personal conflict it ceases to be of 
value to anybody ; it disgusts everybody, and it brings 


But when a discussion has 


The history of an inventor and the value of his invention 
are two entirely different things. As electricians, it is 
the latter topic that interests us, and we are to study it 
without lending ear to the prejudices that might arise 
from the former. Let us not confound the two, but con- 

fine ourselves to the latter, and answer it on its merits ex- 
 olusively. As for rival inventors, we would all] be better 
pleased to have them study their own individual schemes 
and try to find their defects, for the purpose of remedying 
them, than to have them scan those of their rivals for the 
purpose of exposing their weaknesses. 
Oe A Oem SCS 


Ball’s “ Unipolar” Dyname. 





It appears that our article on this machine, which ap- 
peared in THE ELECTRICAL WORLD of May 5, has not been 
so fortunate as to please Mr. Ball himself, and it has just 
come toour knowledge that he has placed us under the 
ban, with our English contemporaries, after firing a 
whole broadside of abuse at us, in a communication to a 
paper published in this city. ; 
Mr. Ball opens his campaign against his eritics in true 
guerilla fashion. We have criticised hisdynamo. In- 
stead of coming to us and trying to convince us by open, 
square, sensible argument, he goes around to another 
clime, and there begins a crusade against us by calling 
us ignoramuses at our backs. We are glad he did not go 
to Japan or Australia to plant his artillery, because we 
probably would not have heard of it at all. We are 


even at this late day, because while Mr. Ball's statements 
are of such atainted nature that they might better be 
ignored, yet inasmuch as silence is often construed as 
defeat, it is proper to say afew words about them. We 
quote from his letter, to show his style of argument : 


‘* The criticism of THE ELECTRICAL WORLD on my ma- 
chine is simply misrepresentation and theoretical bosh, as 
I can practically demonstrate. That the expert of said 
paper is a mere theorist and book electrician is quite evi- 
dent from his articles on electric. lighting, which contain 
nothing new, being nothing more than a rehash from 
other writings, and which I can say from experience will 
strand any inventor or electrical student if closely fel- 
lowed, owe my success to the fact that I have ignored 
the old theories in reference to the action of the ring arma- 
ture and lines of force, 

** Adverse criticisms upon my machine have naturally 
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been expected, for the reason that nearly every electrical 
writer has become so thoroughly imbued with the old 
theories in reference to the action of the ring armature 
that it is difficult for them to comprehend a new discovery 
thereof. They have erroneously been governed by one of 
Faraday’s experiments, made in 1831, in which he em- 
ployed a rotating copper disc between the two poles of a 
Magnet, and found that when it rotated nearer one pole that 
the other that the effects obtained were by no means so 
powerful as when it rotated equidistant between the two 
potes. (Faraday’s Experimental Researches, § 97.) 

*‘In one of my first experiments, similar to that of Fara- 
day, I found that just the opposite effect was produced in 
a ring armature, and algo that the best effect was pro- 
+diced when one pole was altogether discarded, thereby 
demonstrating that there is a great difference between the 
copper disc used by Faraday and the armature of the 
present day.” 


We esteem Mr. Ball’s assertion a compliment, because it 
places us in the same category as all the writers and elec- 
tricians who have said a word about his machine. If 
what we said was bosh then Prof. Sylvanus P. Thompson 
has also given the world bosh, not to mention a number 
of other scientists and electricians nearly as eminent, 
Yet Professor Thompson is authority on the subject of 
dynamo-electric machines. His lectures on ‘‘ Dynamo- 
Electric Machinery” are now being read with absorbing 
interest the world over. We know of only a few men 
who would be bold enough to question his ability and his 
judgment—besides Mr. Ball. 

If what we said is bosh, then the whole science is bosh 
and Mr. Ball might as well say that there is only one man 
in the world who knows anything, and that is himself. 
It seems that in order to pass for knowing something we 
ought to believe as he does, 

Mr. Ball congratulates himself on having ignored the old 
theories in reference to the action of the ring armature 
and lines of force. He tells us complacently that we are 
so thoroughly imbued with the old theories that we can- 
not comprehend anything new. This reminds us of a man 
by the name of Gary, who came before the public with a 
magnetic motor in 1878 and talked in very much the 
same strain. Hecalled everybody fools that would not 
believe he had discovered perpetual motion. ‘‘Confound 
scientist and their opinions ! I know better,” he would say. 

Mr. Gary did not believe in modern science. He was 
going to revolutionize principles with his motor. But he 
never did. The law of the conservation of energy was too 
strong a match forhim. He had charged against wind- 
mills, like» Don Quixote. Since Mr, Ball knows so much 
more then the rest of the world about the Gramme ring, it 
would bea right good thing for the cause of scientific 
progress to have him inform us on the subject. All are 
open to conviction, we are sure, Insfead of this loud talk 
about the ignorance of scientific men. Mr. Ball would do 
well to teach us semething, by demonstrating wherein 


both the principals and their doings into disrepute. i weare wrong. The\whole scientific, press is no doubt 


eager to be enlightened on such anf interesting point. 
So far not a word that may be construed as 
showing a lucid conception of the phenomena in- 
volved has appeared from him. He simply as- 
‘serts that he knows more than all the rest of us put to- 
gether. Still his argument on Faraday’s experiment is 
very poor logic for one so well infermed. The question to 
be proven is not whether one pole works stronger or 
weaker than twa, but whether the action is unipolar in 
one case and bipolar in the other, and everybody will 
agree that it will be the same in both, just as we maintain 
} that-his machine works on the same principle as it would 
| with two poles. Further on Mr. Ball states that he found out 
by experiments the difference between Faraday’s disc and 
1a Gramme armature. We would like to submit here that 
if Mr. Ball had been a little more of a ‘book electrician ” 
he would have known the difference without experiment- 
ing to find it out. 

In his letter hé says that we displayed our complete 
ignorance of the subject ‘‘ by citing as an anticipation of 
his invention the carbon regulating mechanism of the arc 
lamp devised by M. Tchikoleff, a Russian, in 1874, which 
consists of a ring armature employed as a motor in con- 
nection with two pole-pieces of like polarity, the magnets 
of which being in two parallel circuits,” 

‘‘Itis quite evident,” says Mr. Ball, “that if the said 
| lamp regulating mechanism had suggested the advantages 
of employing an armature with but one pole, that all in- 
ventors would not have been working in ignorance of the 
said advantages since 1874 by constructing bipolar and 
multipolar generators. 

“I tried the experiment of an armature with two like 


pleased to have the matter come under our observation, f poles about four years ago, and discarded the arrangement 


on account of the unsatisfactory results given.” 

No doubt inventors generally will be pleased to know 
that they are also included with us on the side of ignor- 
ance, The Tchikoleff lamp has only become known lately. 


{ Even if it had been known sooner, that is not a reason 


why everybody should have seized upon the idea. As a 
matter of fact, nobody else sees any value in the idea ex- 
cept Mr. Ball. Nevertheless, that the armature of the 
Tchikoleff lamp would have behaved as in the Ball ma- 
chine when run as a dynamo in the magnetic field, can- 
not be cqntroverted. When Mr. Ball tried two equal simi- 
lar. poles he changed the circypistances, and probably his 
machiné did not work at all. We wonder if he could tell 
why? He ought to, with his superior knowledge of the 
Gramme ring. We wonder also if he realized that by a 
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slight addition to such a machine he would have obtained 
a first-class machine. We could say more about this, but 
we would rather have him speak first. 

The inventor of the unipolar dynamo sees no good in 
our articles on ‘Electric Lighting.” Of course it will be 
evident to the merest tyro in science that their disparage- 
ment proves the perfection of Mr. Ball’s dynamo, and 
everybody will at once see the connection between the 
two subjects. There was a time when he thought highly 
of these articles, but that was before we criticised his in- 
vention. It makes every difference in the world whose 
taurine animal is gored. We are sorry to have misled 
or ‘‘stranded” him, and we should particularly regret to, 
be held responsible for the mistakes in his dynamo. 

We could say a word on the question of originality 
where the odds are at least in our favor. We might 
mention the fact that his dynamo is a rehash of the 
Gramme machine. We will see further on what a most 
eminent electrician in Europe, M. Guerout, says on this 
very point. 

We “rehashed” the subject of electric lighting, not 
from choice, but because we Were obliged to speak of what 
was old before coming to what is new. But Mr. Ball was 
not obliged to take the Gramme machine as a starting 
point. Many others have built original machines before 
and since. So far as the articles on electric lighting are 
concerned, there are two eases of readers for whom they 
were not intended—those who do not want to learn and 
those who cannot—besides another eomposed of such men 
as know so much more than we poor mortals that they 
need not learn. If Mr. Ball belongs to either of these three 
classes, it is not our fault. Mr. Ball ought to open fire 
against several eminent electricians. We did find some 
good in his dynamo, but our contemporaries found none. 
Mr. Ball ought to telh M. Aug. Guerout, whe has been 
writing a series of articles on “Electric Lighting” in La 
Lumiere Electrique, that he is a fool, since M. Guerout 
raked his dynamo fore and aft. We simply took issue on 
the name “unipolar” only. M. Guerout discusses the 
question of merit, and says: 


‘¢ While the core of the ring in this machine is submit- 
ted to only one inductive pole, it has none the less a north 
and south pole, and the action whieh produces the in- 
duced currents is not at all unipolar. It is at most, if we 
would admit the word, hemi-polar. This term would at 
least designate the mutilation which characterizes the 
new machine. We say mutilation, because it is impossi- 
ble for us to look upon the apparatus of Mr. Ball as other 
than a Gramme machine with two armatures, each of 
which is despoiled of a pole-piece, and we cannot even see 
what may be the advantage of this suppression.” 

M. Guerout says that the comparatively good results ob- 
tained with the machine scarcely prove anything beyond 
good mechanical construction, by which many losses of; 
energy, supposed to be due to electrical causes, but really 
due to mechanical causes, are avoided. Says M. Guerout 
in conclusion: 

‘* A machine with two rings, each having a complete 
magnetic field, may be quite advantageous when well con- 
structed, as the generator used in the experiments for the 
transmission of power by M. Deprez demonstratés, but 
every time that there are only two inductive poles the 
only logical thing to dois to make them both act on the 
same armature. To proceed differently, as does Mr. Ball, 
would be doing Jike aman who has a one-hotse wagon 
and hitches two horses to it, one on eaeh side of the shafts. 
Although placed under unfavorable conditions, they will 
do the work and pull the wagon, but one only of the two 
would do it just as well and perhaps better if properly 
hitched in the shafts.” 


such a cell unless means are provided to avoid it. As a 
depolarizing substance red lead, or minium, is placed as a 
thin coating on the surface of the lead plate. About forty 
or fifty years ago, M. de la Rive made use of peroxide of 
lead as a depolarizing agent in a_ battery 
composed of zinc and _ platinum. Latterly, 
Mr. Alfred Niaudet proposed the substitution of carbon, 
crushed and mixed with ordinary minium, for the depolar- 
izing mixture of M. de la Rive, expressing at thesame time 
the opinion that a lead or carbon plate would be as efficient 
as a platinum plate. 

In the battery of M. de la Rive, a solution of sulphuric 
acid and water was used. It seems, therefuvre, that the 
present combination is a kind of compromise between these 
two forms of battery. Its most novel feature is the con- 
struction of the cell, which recalls the well-known “tray” 
‘battery of Sir William Thomson ; and it has received the 
'singular name of the “drawer” battery, from its resem- 
blance to the drawer of a cabinet. In its simplest form it 
is composed of a shallow wooden vessel, five centimetres 
(about two inches) high, and large enough to hold square 
plates of about twenty by twenty-five centimetres. The 
bottem of the vessel is covered with lead, on which is 
placed a thin coating of minium. The zinc plate is then 
placed over the lead plate, being prevented from coming 
into contact by thin supports of insulating material. The 
contiguous surfaces of the lead and zinc are very close to 
each other, and the internal resistance of the battery is, 
therefore, almost nothing, so that its power may be 
increased readily by adding to the number of elements. 
The ordinary Leclanché sal-ammoniac solution is used, 
more or less saturated, according to the intensity of action 
desired in the battery. The cells are piled on top of each 
other, like the drawers in a cabinet, metallic strips passing 
out from the plates to serve as connections. A little 
hook, fastened to the zinc electrode of each cell, is moved 
so as to come against the lead electrode of the cell below. 
In this way the cells are connected in series. Small 
metallic rings, also fastened to the drawers and connected 
with the lead plates, may be used when it is desired to join 
the cells in parallel circuit, which is done by means of con- 
ducting wires. An extra sheet of lead may also be plared 
above each zinc plate, with the result of rendering both 
surfaces of zinc active during the operation of the battery, 
and of diminishing the internal resistance still more. The 
reactions taking place in the battery will be readily under- 
stood by a comparison with the Leclanché battery. In 
that one the peroxide of manganese acts by furnishing ox- 
ygen to the nascent hydrogen evolved at the carbon plate; 
in this, the oxygen in the minium answers the same _ pur- 
pose. In other respects the actions are identical. The ad- 
vantages of this battery are cheapness of construction, its 
comparatively high electro-motive force, as compared with 
that of the Lelanché battery, and its very low internal re- 
sistance, which renders it applicable to all the purposes for 
which the bichromate of potash battery is used. When 


| exhausted it may be easily replenished by changing the 


red lead, though a charge of red lead will probably last 
a considerable time. It may be a disadvantage that the 
plates are placed horizontally, and especially when they 
are of large size, because the escape of the gases evolved 
is rendered more difficult, and this would assist polariza- 
tion. It would be a good plan, in our opinion, to perforate 
the zinc in order to afford means of escape for the gases, 
or the plates might be inclined slightly for the same pur- 


This goes to show that if we erred we have not been Sear hy 


alone. As amatter of fact we find no occasion yet to recall 
a single word of what we said in our article of May 5. It 
still holds good. Nevertheless, we are willing to be con- 
vinced. If we are in error we would like to know it, that 
we may be the first to recant. But we would remark that 
abuse is no argument, and that until Mr. Ball sees fit to 
talk science with us on the qugstion we will refuse to dis- 
cuss it further with him. We have given the matter this 
extended space only because we desired our position in re- 
lation to it to be thoroughly understood. 
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A\New Constant Battery. 








We are glad to see that the question gf émproving vol- 
taic batteries, so as to make them cheaper and mor 
convenient, is receiving increased attention. Many little 
applications of electricity are waiting for cheap and con- 
venient batteries. 

When a large supply of electricity is required, it is un- 
doubtedly greater economy to derive it from dynamo- 
electric machines ; but in the cases we refer to, the amount 
of electrical energy needed is far too small to render the 
use of dyanmos expedient, not to speak of the mconven- 
ience which would be entailed thereby. Those who need 
electricity to use on such a diminutive scale are well satis- 
fied to pay a round price for it. Nevértheless, they still 
wish to use the most economical battery, and that is why 
they are interested in improvements. 

We read in L’Electricité that a new battery has lately 
been invented in France w’i:ch presents several features 
of interest. It is substantiaily a lead and zinc battery, 
the negative plate being composed of a plate of lead and | 
the positive plate of a plate of zinc, both placed in a solu- 
tion of of sal-ammoniac. It is essentially of the nature of 
the Leclanché battery, in which the carbon is replaced by 


In the secondary battery of M. de Kabath, the plates are 
composed of thin strips of lead placed at an angle from the 
horizontal, with a view to facilitating the evolution of the 
gases. No data are given of the performance of th 
‘‘ drawer,” battery, and nothing is said about the cases to 
which it is specially applicable. It seems plausible, how- 
ever, that is might be used with success for operating small 
electric motors, and toa limited extent, perhaps, for electric 
lighting on a small scale. As its electro motive force is 
somewhat less than that of the bichromate of potash bat- 
tery, of course a rather larger number of elements would 
be required for the same work in some cases, though not 
.in all, since its internal resistance is so low. 





Sn aed coll - 


Belligerence Between Hackmen and a Telephone 
Company. 





A batéle has’ been raging in Toronto, Canada, for a 
month past hetween the city livery stable keepers and the 
Electric Dispatch Company, or rather the Bell Tell Tele- 
phone Company of Canada, as the former is a branch of 
the latter. Five or six stable owners who use telephones 
refused to continue the payment of a fee of five cents 
whicb was charged them for every carriage ordered by 
telephone, This has been paid by livery men for some 
years, even before the Bell Telephone Company was in ex- 
istence, when the old electric call bell was used. In ad- 
dition to this fee, livery men pay the usual rent of the in- 
struments, Having come to an agreement among them- 
selves, the livery men notified the company that they 
would .ot pay this extra charge and then the war began. 
The company asserts that the charge was not made as ad- 
ditional rent, but as a commission which accrues to it. 
The livery men say they should not be charged extra for 





lead. It will be seen that polarization is liable to occur in 


orders coming by telephone, when jcoal merchants and 
others are not compelled to pay in like manner a certain 





amount for every order so given, They claim that they 
should be treated as other subscribers in this respect. The 
Electric Dispatch Company has now purchased a stable of 
its own, from which it proposes to supply all customers 
who do not mention any particular stable. The livery men 
persist in their refusal, and the affair may -yet come into 
the courts, 


Mr. J. F. Martin’s Underground System. 

In our articles on underground systems which appeared 
in the May 5 issue we madea brief mention of that of Mr. 
Martin. A company has been formed, known as “‘ The 
Air-Chamber Wire Insulating Company,” to introduce 
this system, which includes a number of devices intended 
to render underground communication practicable. The 
wires are laid in a terra-cotta or earthenware pipe. At 
equal distances within the pipe are placed round discs of 
wood or other insulating material perforated with holes. 
Through these holes pass small tubes made of paper and 
asphaltum, which are said to be excellent insulators. 
These tubes contain the wires which are to be used for tel- 
egraph, telephone and electric light purposes. A twenty- 
inch main willcontain 1,105 wires, a twelve-ingb main 352 
wires, and a six-inch main 62 wires, each of which 
will be wholly separated from the other wines. The main 
will be laid underground, and can be made accessible by 
means of man-holes, placed one block apart. Hollow 
posts will be erected wherever necessary for the purpose 
conducting the wires above ground and distributing them 
to their various terminals throughout the city. Within 
these posts will be placed perforated discs, each perforation 
being numbered with the number of the wire which will 
pass through it. It is claimed that the wires can be readily 
removed. 
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A Valuable Contribution. 








In this issue we give the first part of a valuable paper 
on ‘‘ The Cause of Evident Magnetism in Iron, Steel and 
other Magnetic Metals,” by Prof. D. E. Hughes, F, R. 8., 
from advanced proofs kindly forwarded us by the 
author. 

By reason of his profound knowledge and acute reason- 
ing Professor Hughes, as a physicist, stands in the front 
rank. In addition to his qualifications as a philosopher he 
possesses the talents of the inventorand the tireless zeal 
of the researcher. The printing telegraph had already es- 
tablished his fame when, in 1878, he gave the world the 
microphone and revealed the principle on which our 
telephone transmitters are constructed. Later he produced 
the induction balance, now proving such a useful tool in 
in the hands of scientific men for various practical pur- 
poses, such as the detection of metals inthe earth, etc. 
In his hands the induction balance has proved a key to 
several mysteries regarding the nature of molecular phe- 
nomena, and especially of magnetic action. His paper, 
relating as it does to a subject of such interest, and one on 
which Professor Hughes is so competent to speak, will be 
most acceptable to our readers, 
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Portable Electric Light, 








It is apparent that the possibilities of the electric light 
are far from being exhausted. On the heels of the an- 
nouncement that some enterprising citizens of Fort 
Wayne, Indiana, have conferred a boon upon the country 
by discovering that base ball can be played by electric 
light, comes a telegram from Baltimore that arrangements 
are in progress for an electric light procession as a feature 
of the ‘‘Oriole” in that city next September, Two thousand 
men, it is said, will walk in line, uniformed and equipped 
with electric torches and knapsacks, the latter containing 
the electrical generating or storing apparatus, As readers 
of this journal are aware, very marked advances have re- 
cently been made toward the perfection of a portable elec- 
tric light, and it is not improbable that the next great 
political campaign, which occurs next year, will be dis- 
tinguished from its predecessors by the part that electric- 
ity will play in arousing the enthusiasm and influencing 
the ballots of the proud freemen of America. There is 
still time for ambitious inventors to distinguish themselves 
in this new field. 
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A Warm Weather Sensation. 





There has been some talk in the daily papers during the 
week of an alleged contemplated strike among tele- 
graph operators. The Sun of this city started it. We are 
informed, on excellent authority, that there is no truth 
whatever in the Sun’s story ; that no such meeting as it 
speaks of was held, and that things generally among the 
operators throughout the county are in a harmonious 
state. 
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AxoorT this time the linemun begins to gaze askance at 
the spreading foliage of the trees that border the roadsides 
adjacent to telegraph and telephone lines in the rural dis- 
tricts, and the suburban citizen considers the advisability 
of putting a fresh charge in his shotgun and unchaining 
the bulldog in the front yard. 
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The Cause of Evident Magnetism in Iron, Steel, and 
other Magnetic Metals.* 


BY PROFESSOR D. E. HUGHES, F. R. 8. 





The extreme sensitiveness of the induction balance to 
all molecular changes in the structure of metals was re- 
marked in my first paper on this subject to the Royal 
Society;+ and in the case of iron and steel it is most re- 
markable, as the addition or substraction of sy's95 part, 
or the addition of the smallest iron filing to an already 
large balanced mass of iron, is at once rendered evident 
and measureable. 

Possessing such an invaluable instrument of research, | 
was desirous of investigating the molecular construction 
of iron and steel, but at once I met with a difficulty, viz., 
that magnetism itself completely changed the character of 
any piece of iron under investigation; consequently, find- 
ing no help or explanation of the effects produced from 
any accepted theories of magnetism, I was forced to inves- 
tigate, by means of the induction balance, the whole ques- 
tion of magnetism as existing in the interior of a magnet, 
and to determine the particular structure for each case, 
such as neutrality and polarity. 

In a recent paper to the Royal Society, upon the theory 
of magnetism, I described the use of and demonstrations 
obtained by the induction balance. Ln this paper I propose 
to confine myself to demonstrations that can be repeated 
without it, and whose effects can be observed by the aid 
of ordinary magnetic direction needles. 

That magnetism is of a molecular nature has long been 
accepted, for it is evident that, no matter how much we 
divide a magnet, we still have its two poles in each separate 
portion, consequently we can easily imagine this division 
carried so far that we should at last arrive at the molecule 
itself possessing its two distinctive poles, consequently all 
theories of magnetism attempt some explanation of the 
cause of this molecular polarity, and the reason for appa- 
rent neutrality in a mass of iron. 

Couloumb and Poirson assume that each molecule is a 
sphere containing two distinct magnetic fluids, which in 
the state of neutrality are mixed together, but when 
polarized are separated from each other at opposite sides ; 
and, in order to explain why these fluids are kept apart as 
in a permanent magnet, they had to assume, again, that 
each molecule contained a peculiar coercive force, whose 
functions were to preveut any change or mixing of these 
fluids when separated. 

There is not one experimental evidence to prove the 
truth of this assumption ; and as regards coercive force, 
we have direct experimental proof opposing this view, as 
we know that molecular rigidity or hardness, as in tem- 
pered steel, and molecular freedom or softness, as in soft 
iron, fulfill all the conditions of this assumed coercive 
force. 

Ampére’s theory, based upon the analogy of electric 
currents, supposes elementary currents flowing around 
each molecule, and that in the neutral state these molecules 
are arranged hap-hazard in all directions, but that magnet- 
ization consists in arranging them symmetrically. The 
objections to Ampére’s theory are numerous : 

1st. We have no knowledge or experimental proof of any 
elementary electric currents continually flowing without 
any expenditure of energy. 

2d. If we admit the assumption of electric currents 
around each molecule, the molecule itself would then be 
electro-magnetic, and the question still remains: What 
is polarity? Have the supposed electric currents separ- 
ated the two assumed magnetic fluids contained in the 
molecule, as in Poisson’s theory, or are the electric cur- 
rents themselves magnetic, independent of the iron mole- 
cule? In order to produce tae supposed heterogeneous ar- 
rangement of neutrality, Ampére’s currents would either 
have to change their position upon the molecule and have 
no fixed axis of rotation, or else the molecule, with its cur- 
rents and polarities, would rotate and thus be acting in 
accordance with the theory of De la Rive. 

8d, This theory does not explain why, as in the case of 
soft iron, polarity should disappear whenever the exciting 
cause is removed, asin the case of transient magnetiza- 
tion. It would thus require a cvercive force in iron to 
cause exactly one-half of the molecules to instantly re- 
verse their direction, in order to pass from apparent exter- 
nal polarity to that of neutrality. 


The influence of mechanical vibrations and stress upon | ' 


iron in facilitating or discharging its magnetism, as 
proved by Matteucci, 1847, in addition to the discovery by 
Page, 1887, of a molecular movement taking place in iron 
during its magnetization, producing audible sounds, and 
the discovery by Dr. Joule, 1842, of the elongation of iron 
when magnetized, led De la Rive, in his remarkable 
‘* Treatise on Electricity,” 1853, to give his theoretical 
views upon magnetism in the following remarkable 
words : 

‘**The whole of the magnetic molecular phenomena that 
we have been string Ricong us to believe that the magnet- 
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ization of a body is due to a particular arrangement of its 
molecules, originally endowed with magnetic virtue, but 
which in the natural state are so arranged that the mag- 
netism of the body that they constitute is not apparent. 
Magnetism would therefore consist in disturbing this state 
of equilibrium, or in giving to the particles an arrange- 
ment that makes manifest the property with which they 
are endowed, and not in developing it in them. The coerci- 
tive foree should be the resistance of the molecules to 
change their relative positions.” 

Wiedermann, in 1861, gives a theory in which he admits 
the fluids of Poisson, or the elementary currentsof Ampére, 
as the cause of the polarity of the molecule, but believes 
that the molecules are turned in a general direction in the 
case of polarity, and that in neutrality, like Ampére’s the 
magnetic axes of the molecules are turned in all directions. 

Maxwell, in his remarkable treatise on ‘‘ Electricity and 
Magnetism,” 1881, page 75, gives the following résumé of 
Weber’s theory: 

‘*Weber’s theory differs from Poisson’s, in assuming 
that the molecules-of the iron are always magnets, even 
before the application of the magnetizing force, but that 
in ordinary ironthe magnetic axes of the molecules are 
turned indifferently in every direction, so that the iron, as 
a whole, exhibits no magnetic properties.” And again, 
page 429, Maxwell says he agrees with Weber’s views, and 
that neutrality, or unmagnetized iron, has the axes of its 
molecules placed indifferently in all directions, and that 
the act of magnetization consists in turning all the mole- 
cules su that their axes are either rendered all parallel to 
one direction, or at least deflected in that direction.” 

I have quoted these several theories which admit of the 
inherent polarity of the molecule, and in that respect they 
entirely agree with my own; but the induction balance at 
once shows that they are erroneous in the most important 
part. for my researches have proved that neutrality is per- 
fectly symmetrical, that’ there is no case of neutrality 
where the axes of the molecules are turned indifferently 
in all directions, and that we cannot obtain perfect 
neutrality except when the molecules form a complete 
closed circuit of attraction. 

I believe that a true theory of magnetism should admit 
of complete demonstration, that it should present no 
anomalies, and that all the known effects should at once 
be explained by it. 

From numerous researches I have gradually formed a 
theory of magnetism entirely based upon experimental 
results, and these have led me to the following conclu- 
sions : 

1, That each molecule of a piece of iron, steel or other 
magnetic metal is a separate and independent magnet, hav- 
ing its two poles and distribution of magnetic polarity 
exactly the same as its total evident magnetism when 
noticed upon a steel bar-magnet. 

2. That each molecule, or its polarity, can be rotated in 
either direction upon its axis by torsion, stress, or by 
physical forces such as magnetism and electricity. 

3. That the inherent polarity or magnetism of each 
molecule is a constant quantity like gravity ; that it can 
neither be augmented nor destroyed. 

4. That when we have external neutrality, or no appa- 
rent magnetism, the molecules, or their polarities, arrange 
themselves so as to satisfy their mutual attraction by the 
shortest path, and thus form a complete closed circuit of 
attraction. 

5. That when magnetism becomes evident, the molecules 
or their polarities have all rotated symmetrically in a given 
direction, producing a north pole if rotated in that direc- 
tion as regards the piece of steel, or a south pole if rotated 
in the opposite direction. Also, that in evident magnet- 
ism, we have still a symmetrical arrangement, but one 
whose circles of attraction are not completed except through 
an external armature joining both poles. 

6. That we bave permanent magnetism when the 
molecular rigidity, as in tempered steel, retains them in 
a given direction, and transient magnetism whenever the 
molecules rotate in comparative freedom, as in soft iron. 


Experimental Evidences. 

In the above theory the coercive force of Poisson is re- 
placed by molecular rigidity and freedom; and as the ef- 
fects of mechanical vibrations, torsion aud stress upon the 
apparent destruction and facilitation of magnetism is well 
known, I will, before demonstrating the more serious parts 
of the theory, cite a few experiments to prove that molecu- 
lar rigidity fulfils all the requirements of an assumed 
coercive force. 

The influence of vibrations, torsion or stress of any kind 
upon a magnetized steel or iron rod may be seen by 
striking with a wooden mallet rods of hard and soft steel, 
also hard and soft iron previously magnetized to a known 
degree. The tempered steel, owing to its molecular rigidity, 
will lose but 5 percent., the soft steel 60, hard iron 50, and 
soft Swedish iron 99 per cent. of its magnetism, the 
amount of loss depending not so much upon whether the 
metal be steel or iron, as upon its degree of hardness 
and sottness; and as hard steel requires far more 
power to magnetize it to the same force than 
iron, it is possible to imagine a steel so hard 
that its molecules could not rotate, and that conse- 
quently no magnetism could be manifested from a given 
inducing cause, while a perfectly soft iron would give the 
maximum effect, and instantly return to its previous state. 

From this we might in error sappose that soft Swedish iron 





could not retain its magnetism, and that its natural state 
would be zero, or neutrality. The apparent disappearance 
of magnetism, however, is here due to the extreme freedom 
of motion of its molecules, allowing them at once to follow 
the comparatively feeble directing force of the earth’s 
magnetism. We can demonstrate this by feebly mag- 
netizing a rod of soft iron held vertically, so that its north 
pole is at the lower portion. Upon removing the inducing 
magnet, or electro-magnetic coil, we find that the rod re- 
tains a powerful north polarity; but if magnetized ina 
contrary sense, then we have only traces of magnetism left 
upon the withdrawal of the inducing cause. To succeed 
in this experiment, as in all others where soft iron is men- 
tioned, we should use the best Swedish charcoal iron, 
thoroughly annealed at high temperature. 

We find, again, that rods of steel or iron will lose far 
less magnetism when vibrated in the magnetic dip, or 
vertically, when their north poles are at the lowest ex- 
tremity than when horizontal, or still less than when 
their poles are contrary to those of the earth’s field, and 
also that they will acquire their maximum magnetism 
from a given exciting cause when held vertically as de- 
scribed, and the molecules allowed greater freedom of 
motion to obey the directing influence by vibrations, for- 
sion, stress or blows upon the iron. Any influence that 
would tend to give greater freedom of motion, such as 
heat or mechanical trepidation, gives a far higher mag- 
netic force to the iron than could be obtained without 
these aids. 

In order to render visible the °ffects of motion upon 
magnetism, we may take two glass tubes, cr ordinary 
phials, of any length or diameter, say, 10 centimetres in 
length by 2 centimetres in diameter. If we now put iron 
filings in these tubes, leaving about one-third vacant, so 
as to allow complete freedom in the filings when shaken, 
we find that each tube when magnetized, retains an equal 
amount of residual maguetism, and that this all disappears 
upon slightly shaking the tube. We are thus imitating 
the effects of vibration. But if in one of these tubes we 
pour melted resin (in fact, any slightly viscous liquid, such 
as petroleum, suffices), we then render these filings more 
rigid, and then we can no longer produce by shaking the 
disappearance of its residual magnetism. In pouring in 
petroleum we have apparently been introducing a strong 
coercitive force, but we know that it can only have the 
mechanical effect of rendering the iron filings less 
free to turn, and so, comparatively rigid. If we 
desire to see the effect of torsion, we have only 
to shake the filings so that when the tube is 
held horizontally, the vacant space is above, and 
rotate it slightly (but without shaking) about a horizonta, 
axis. Its remaining magnetism instantly disappears upon 
rotation, although we evidently have not changed the 
longitudinal position of its particles. A similar effect takes 
place upon asoft iron rod, for if we magnetize it and 
observe its remaining magnetism, we find that, upon giv- 
ing a slight torsion to this wire, its remaining magnetism 
instantly disappears, a similar effect to that in the rotating 
tube of iron filings. But if the iron is rendered more 
rigid by hammering, or steel rendered hard and rigid by 
tempering, torsions or vibrations have but little effect, as 
in the case of the filings rendered rigid asabove mentioned. 
Thus we have no longer need of an assumed mysterious 
coercive force to account for the retention of magnetism, 
for once knowing the mechanical qualities of iron and 
steel, and their degreé of molecular rigidity or hardness, 
we can at once predict their retentive magnetic powers.* 


Rotation of Inherent Polarized Molecules. 


Torsion, as well as mechanical vibrations, has, as we 
have seen, a powerful influence in aiding the molecules to 
overcome their inertia, and thus aid them to rotate in the 
direction of the inducing influence ; and we may thus 
polarize strongly a flat soft iron rod by simply bending or 
vibrating it when held vertically, and if we weasure the 
magnetic force obtained we shall notice that the force is 
strictly relative to the degree of softness of the iron. Thus, 
with hard steel we should obtain only traces of polariza- 
tion, while with extremely pure soft Swedish iron we okt- 
tain the maximum of force. The bar of iron or steel, be 
ing held in the earth’s magnetic field, of infinite size com- 
pared with the bar, and infinitely homogeneous, cannot 
deflect or weaken its surrounding field. Its lower portion 
being north, apparently strengthens it by its reaction, 
while its upper, south, apparently weakens the field ; but, 
as Maxwell has shown, *‘the two poles of each molecule 
are equal and opposite, consequently the sum of each 
molecule and the whole mass must be zero,” 

We have a far greater induced polarity in iron or steel 
when the iron is in thin bars or small wires, and this we 
should expect, as the external molecules rotate directly 
under the influence of the earth’s magnetism, while those 
forming the interior of the bar either rotate feebly, or, as 
in the case of very thick bars, actually act as an armature, 
preventing, by their influence, free rotation of the exterior 
molecules. 

Thus, as the sum of the two and equal polarities in a bar 
of iron is zero, it is evident that its polarity must be inher- 
ent, I have some remarkably pure soft Swedish iron wire. 
one millimetre in diameter, and as its inherent polar force 
seemed great when held vertically i in the earth's ‘magnetic 





* “On the sor erg Ri idity of Tempered Steel,” by Pro- 


fessor D. E, Hughes, F.1 = Institution of Me- 
chanical Engineers, pages 72°70, Jan., 1888 
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field, I measured in the induction balance this force com- 
pared with a similar column of the magnetic atmosphere 
which it displaced. The inherent polarity of this wire, 
simply rendered evident by the earth’s magnetism, was 
15,000 times greater than the column it displaced. 

We cannot, either by induction, conduction, or concen - 
tration, produce a greater force in another body of similar 
displacement or size, otherwise we could easily create 
power from a feeblesource, Thus the enormously greater 
magnetic power observed in iron than the same column of 
air which it displaces must be due to the inherent polarity 
of its molecules, 

Among numerous bars of iron upon which I have ex- 
perimented, one of ordinary hoop-iron, 2 centimetres 
wide, 40 centimetres long, and 11¢ milimetre thick, not 
softened, possesses sufficient molecular rigidity to be ap- 
parently uninfluenced by the earth’s magnetism. When this 
rod is rendered neutral, we have but feeble polarity—mere 
traces when it is held vertically under the earth’s magnetic 
influence; but if we apply a few successive tor- 
sions or vibrations to it when thus held, we 
have at once several thousand times greater polar- 
ity than before. Now, if iron bad the power of deflect- 
ing or concentrating the earth’s magnetism upon 
itself, it should not require the mechanical aid to molecu- 
lar rotation given to it by these torsions or vibrations. 
Thus we are forced to conclude at least the existence of 
the inherent polarity of the molecules, and if we admit 
this we must also, as a necessary consequence, admit the 
rotation of these molecules, else we cannot explain why 
mechanical vibrations allowing freedom of motion should 
always produce the polarity in accordance with the direct- 
ing cause. I have already shown that torsion and vibra- 


tions per sé are apparently destructive of magnetism. Con- | 


sequently in this case Poisson's two fluids and Ampére’s 
parallel currents should, according to their theory, be 


mixed or heterogeneous, while, according to the views lam | 


sustaining, the polarized molecules should obey, as com- 
pass needles, any magnetic directing cause whenever sufti- 
cient molecular freedom of motion allows free rotation. 

The inherent polarity of iron may again be observed by 
drawing a flat rod of soft iron over one or both poles of a 
permanent magnet. This rod will then be powerfully 
magnetized, its remaining magnetism, when separated 
from the magnet, being sufficiently powerful to strongly 
deflect a suspended direction needle. A few slight torsions 
or vibrations will then completely discharge it. Now, 
suppose this operation repeated successively many thous- 
and times, if there was no inherent polarity we should 
have gradually drawn all the polarity out of the magnet, 
and discharged it into the atmosphere. Nothing of the 
kind takes place. The molecules of the iron are simply 
rotated each time, and the only energy in work expended 
or lost comes from the arm of the experimenter, and the 
energy required would be strictly in accordance with the 
molecular freedom, or softness and hardness of the iron 
and steel : thus, while soft iron could be easily polarized 
and discharged by. mechanical torsions, hard-tempered 
steel would require a far greater amount. 

Dr. Warren de la Rue, F.R.S., kindly aided me in this 
part of the research by passing a current from his well- 
known chloride of silver battery through iron and steel 
wires, A condenser of 42.8 microfarad capacity, charged 
by 3,360 cells, was used. We passed this enormous elec- 
tric charge longitudinally through the wires, and observa- 
tions were made as to whether any change whatever was 
produced in their quality or inherent polarity, the result 
being that these wires gave exactly the same magnetic 
polarity from a given directing or inducing cause as before, 
being similar in nature and degree, consequently this 
enormous electric force had not changed or destroyed the 
original inherent polarity. 

If the molecules possess inherent polarity and rotate 
upon their axes, similar to a series of compass needles 
having a slight degree of frictional rigidity, then, upon 
passing one pole of a magnet above them, they would turn 
symmetrically in one direction, and drawing the same 
pole of the magnet in the contrary direction would rotate 
them, and they would then remain symmetrically in the 
opposite direction. 

A precisely similar effect takes place in a soft iron rod, 
placed east and west a few inches above a direction needle. 
Upon drawing the south pole of a powerful natural mag- 
net at a few centimetres distance above the wire from 
east to west, the north polarities of the molecules succes- 
sively turn in the direction of west, following the attrac- 
tion of the south pole, as previously seen on the small com- 
pass needles. The rod is now magnetized with its north 
pole west, as indicated by the direction needle below any 
portion of this rod. Upon passing the same south pole of 
the natura] magnet in a contrary direction, the molecules 
all rotate, their north poles still turning successively to the 
south pole of the permanent magnet until its arrival at 
the end from which the first magnetization commenced. 
The rod has now entirely changed its polarity, and its 
north pole is east. 

This phenomenon is well known in the ordinary magnet- 
ization of rods, where care is taken to draw the magnet 
always ina similar direction, or the poles would be reversed 
at each to and fro drawing. To account for this, on Cou- 
loumb-Poisson’s theory, it would be requisite that, first, all 


‘the fluids be separated with their north fluids symmetric- 


ally in one direction, but on drawing back the magnet, 





these fluids would have to mix together, the north fluid 
passing through its south fluid to be finally opposite to its 
previous position, its coercive force dving the double work 
of allowing both fluids to mix and pass through each 
other, and finally keeping them entirely apart. Ampére’s 
theory would require that from a hap-hazard arrangement 
the molecules should become symmetrically arranged upon 
the first passage of the magnet, then upon its reversed 
direction one-half of the electric elementary currents 
should successively revolve in a contrary direction to ar- 
rive at neutrality before, finally, the other half followed 
the direction of the first half, and now all these currents 
would be revolving in the opposite direction to that upon 
the first magnetization. We thus see that both these 
theories, whilst resting altogether upon assumption, are 
extremely complicated and improbable. 

We might suppose, from the theory which I am advo- 
cating, that upon the. rotation of the molecules there 
would be some disturbance or mechanical trepidation; and 
such is found to be the case, as first observed by Page, 
and afterward verified by Dr. Joule and De la Rive, in 
the molecular sounds produced in iron upon its magnet- 
ization. Reis’s first telephone was founded upon these 
sounds, and Du Moncel has made numerous researches 
upon this subject. 

In the last of my experiments cited, the sounds are too 
feeble to be heard, but by the application of the micro- 
phone these trepidations at once become audible, 

That molecules of iron and other metals rotate with 
time, whose period becomes shortened by mechanical vibra- 
tions, is well known in metallurgy, the ultimate result be- 
ing generally the passage from a fibrous condition, as in 
ron wires, to a high degrée of crystallization. For many 
years I employed a circular vibrating spring as the regu- 
‘ator of speed of my printing telegraph instrument, and 
although this spring was so regulated by means of a fric- 


tional brake, or ‘‘frein,” as not to surpass its limits of | 


elasticity, these springs were constantly breaking after a 
few days’ use, and, as a matter of urgent necessity, I made 
special researches into the cause of this breaking after a 
few days’ constant vibratory action. I found at the point 
of rupture a high state of crystallization. Fibrous iron 
would thus become thoroughly crystallized and break in 
one day, the number of vibrations for an instrument in 
constant use during 24 hours being 1,209,600. Thus 
we could roughly estimate the life of iron in the 
form of one of these springs at one million 
vibrations, Copper crystallized in one _— hour, 
and all metals and alloys were inferior to steel, except 
aluminium bronze, The latter springs would stand six 
weeks’ constant use, or some fifty millions of vibrations. 
I finally resolved this problem by spreading the amount 
of vibrating work over a spiral spring containing 3 metres 
of steel rod wound into the same space as previously held 
by the straight rod of 30 centimetres ; by this means the 
average life of these springs has become five years. Evi- 
dently the molecules of these fibrous springs must have 
rotated under the vibrations, in order to produce crystals. 
The same phenomenon is observed in axles of carriages 
receiving constant trepidations, large crystals being always 
found at the point of fracture. Again, if we rapidly 
magnetize and demagnetize an iron rod, we have the pro- 
duction of evident heat, due to the constant motion of its 
molecules. 

Maxwell describes an experiment by Beetz, in which an 
exceedingly small filament of iron was deposited by elec- 
trotype, under the influence of a strong magnetic tield, in 
order to arrive at the inherent polarity of comparatively 
few molecules, and, as its magnetic force was very great, 
he regards the experiment as conclusive. My own experi- 
ments show that we have far less external magnetic force 
from a solid bar than from a thin tube or flat bar of the 
same surface exposed to a limited exciting causé. We 
know that magnetism does not penetrate to a very great 
depth, and we also know that, if to a thin steel permanent 
magnet we place another piece unmagnetized, or, better 
still, a rod of soft iron, its external polarity is greatly re- 
duced; consequently the external evidence of polarity is 
not a direct measure of the degree of rotation, nor of the 
total inherent polarity of its mass. We may have a great 
superficial external rotation superposed upon rotations of 
an opposite nature, as will be seen later; and thus the 
internal molecules of a magnet often act more or less as an 
external armature in closing its circle of attractions. 

I have stated my belief that the molecule itself possesses 
its inherent polarity, which, like gravity, is an endowed 
quality for which we have no more reason to suspect the 
cause to be elementary electric currents than that elemen- 
tary currents should be the cause of gravity, chemical 
affinity, or cohesion and its polar power of crystallization, 
most of which are affected by an electric current. We 
have a certain analogy between electric currents and mag- 
netism, but not ro great as the analogy between the mag- 
netic polarity of a molecule and its other endowed qualities. 

Magnetism, like chemical affinity, cohesion and crystal- 
lization, has its critical points. Faraday discovered that at 
red-yellow heat iron instantly lost its apparent polar mag- 
netic power, to be as instantly restored at red heat, the 
critical point varying in iron, steel, etc., and being the 
lowest in nickel. This would be difficult to explain upon 
Ampére’s theory, as we should have to admit the instant 
destruction or cessation of the elementary currents, to be 
again restored at a few degrees less temperature. It would 


be equally difficult to explain under my view, if it did not 
belong to a whole class of phenomena due to the possession 
by the molecules of various endowed qualities, of which 
chemistry and all our means of research can only teach us 
their critical points, without attempting to explain why, 
for instance, iron hasagreater affinity for oxygen than 
gold, We know that it is so: we know that the molecules 
of all matter are endowed with certain qualities having 
certain critical points, and I can see no reason for separat- 
ing their magpetic inherent polarity from their numerous 
other qualities. 

(TO BE CONCLUDED NEXT ISSUB). 
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Trouble in the Secret Telephone Company. 





, Notice has been served upon the Union Trust Company, 
in behalf of J. W. and J. Harris Rogers, not to deliver any 
portion of the stock of the National Secret Telephone Com- 
pany deposited with the company under a pooling arrange- 
ment with Thomas Ewing and others; and especially not 
to deliver to William J. Cahoone any of the stock, on the 
ground of his having failed to pay the considerations 
therefor. Mr. J. Harris Rogers, when questioned about 
the affair, said: ‘‘One year and a half ago I secured a 
number of patents, and among those interested in them 
was General Thomas Ewing. He bought an interest in 
them for $10,000 cash, and had further the option given 
him for thirty days of placing $20,000 more ‘with strong 





financial men’—those are the words of the agreement. At 
| the end of the thirty days he came to us and said he had 
| placed it ‘with strong financial men’—mentioning 8. V. 
| White, ex-Secretary Boutwell and others. A pool was 
(then formed and the whole stock (amounting to 
$5,000,000) was deposited with the Union Trust Company. 
General Ewing bound us not to sell any stock except 
through 8S. V. White or some of our own associates. We 
soon wanted to sell some, and ‘Who are our associates ?” 
we asked—the agreement having been signed on the other 
side by ‘Thos. Ewing and associates,’ and nothing more. 
General Ewing refused to give us the names of any of 
these associates ; and then we learned that S. V. White 
had not acquired the interest which he was supposed to 
have, but that General Ewing had asked him to go into the 
scheme, and he had refused.” 

Mr. J. W. Rogers, in conversation on the subject at the 
same time, said : ‘*‘ When we heard all this we at once adver- 
tised for our associates. You see, we were bound not to sell 
except to them or to 8. V. White; Mr. White would have 
no interest in it, and we wanted to know whom we could 
sell to. The advertisements were no good ; but very soon 
a Major—a Judge—Cahoone called upon us (being sent, as 
I can show, by General Ewing), and offered to buy the re- 
maining interest which we held for $20,000. We accepted 
that on the understanding that he was able to arrange 
with all the other persons for their consent. Cahoone gave 
us $10,000 in cash, $7,000 in notes, secured by a gold mine 
in Mexico, and $2,000 in transferred stock. The mine in 
Mexico and also his notes have proved worthless. The bill 
of complaint which we are about to file prays that inas- 
much as this company ‘ have been guilty of many irregu- 
larities in having sold stock at less than par, in having 
made no monthly report, etc., therefore a receiver be ap- 
pointed to take charge of the effects of the Na- 
tional Secret Telephone Company, and that the same be 
disfranchised and dissolved.’ The grounds on which the 
irregularities are chiefly based are that General Ewing was 
acting as our broker and had no right to acquire stock 
himself, that he represented men as holding an interest 
who did not, and that General Ewing and Judge Cahoone 
were partners at the time of the latter’s purchase.” 

Judge W. J. Cahoone was called upon to tell what he 
knew about the controversy, and he told it in these words: 

‘‘In the first place the Rogerses have no interest in the 
Secret Company atall. In the second place, the Rogers 
patents are not used by the company, *® which is 
worked on the patent of another man. In the third place, 
there is a suit already pending relative to my notes in 
Brooklyn, and they cannot take action while that is on. 
In ,the fourth place, I was acting entirely for myself 
throughout; but I would much rather say nothing beyond 
cautioning you against believing all that the Messrs. 
Rogers say until I have seen Gen, Ewing.” 

General Ewing confirmed Judge Cabhoone’s statement, 
and added : ‘‘I have very little to say in reply to the state- 
ments made about me by Mr. Rogers, This much I may 
say: That Mr, Rogers has no claim of any kind against me 
or the company. In the personal controversy between 
him and Mr, Cahoone neither I nor the company has the 
slightest interest. For some months there have been 
printed numerous advertisements which were designed ap- 
parently to compe! the company or me to intervene in the 
settlement of this dispute. They have been abusive in 
their tone, but I have taken no notice of them and I do 
not propose to do so now. Any one who walks across 
Broadway runs the risk of being bespattered with mud. 
This is my condition; I have fallen in with a mud-slinger 
who apparently is trying to blackmail me.” 

The National Secret Telephone Company is organized 
under the laws of New York with a capital stock of 
$5,000,000. Its object is to supply telephonic communica- 
tion over long distances, and to this end it has bought 
several patents, some of which the officers of the company 
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declare promise complete success, The instrument which 
it is now using is the invention of C. A. Randall, who is 
vice-president and general manager of the company. 
Some time ago it bought the patent of J. Harris Rogers, 
but it says it has abandoned it in favor of Mr. Randall’s. 
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A Philadelphia Electrician on Underground Wires. 


Mr. W. A. Stern, an electrical engineer of Philadelphia, 
has written to the Press, of that city, a sensible letter on 
the underground wire question, from which we quote the 
following extract: 

“I am strongly opposed to aerial lines for tele- 
graphic and electrical purposes, when we have once 
found a successful means of running them  under- 
ground, They are, in addition to spoiling the appearance 
of our streets, and being dangerous in case of fire—as they 
offer a big obstruction to the work of the firemen—a very 
expensive system to mantain, asthe wires, which repre- 
sent a great quantity of metal, are subject not only to oxi- 
dation and corrosion, which makes the life of the wire 
comparatively short, but every sleet or wind storm breaks 
and displaces the wires, which means, in addition to the 
expense of reconstructing them, the inconvenience of 
being without communication. 

**Now, let me add that of all the systems of underground 
telegraphs that have been represented, although many of 
them have issued a tremendous quantity of beautifully 
engraved paper, there is not one that overcomes all the 
objections of aerial lines, or embraces sufficient qualities 
to recommend it. In fact, there is not one that means an 
absolute doing away with all aerial lines. It simply dis- 
poses of the least objectionable ones, and makes provision 
for the trunk wires, or those that are on poles; while we 
all know that the greatest objection is found to wires 
running from house to house through the city. 

“Torun wires through the centre of the street, Iam 
of the opinion, can be done very well. I am willing to 
accept the statements of many engineers who have at- 
tested to having been present when electric light, tele- 
graph and telephone wires were run side by side, and the 
electrical conditions were such as to not impair their prac- 
tical working. 

“But this is not the greatest obstacle to be overcome. 
It is to take the wires from the street to the houses ; to do 
it cheaply, practically, conveniently, and underground. 

“If itis necessary to take up the street and pavement 
every time a telephone or light is to be placed in one’s 
house (and there is no other way of passing a wire from 
the street to the house, unless by means of the objectiona- 
able house-top system) the thoroughfares will be in a 
constant state of disorder, a much greater annoyance 
and inconvenience than the appearance of the streets at 
present, 

** Even with this, if it would dispense with the numer- 
ous wires that are tacked upon one’s property—which are 
the objectionable and dangerous ones—it would have 
some redeeming quality. But this is just what it does not 
do. 

“If you are located in acourt, or the rear of any building, 
which is a very common case in our overcrowded cities, 
the interest on the money necessary to run wires under- 
ground from the street to such houses would amount to 
almost as much as the exorbitant rentals we are now 
obliged to pay for the use of telegraphic and telephonic 
apparatus. In addition to this, every time a man changes 
his location the pavement and street must be opened to 
have the use of the wire. 

**I do not wish to convey the idea of not wishing to 
see the wires underground; on the contrary, am anxious 
to have them, as I have stated, but certainly do not wish, 
in addition to the convenience of disordered streets, the 
companies to throw away their present plant, which means 
millions of dollars, and make an investment of many more 
millions for a system that will not answer the require- 


ments.” 
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Underground Animosity in Philadelphia. 


Next to Chicago, Philadelphia enjoys the greatest noto- 
riety of any city in the Union, as an underground “ agita- 
tor.” It is well known that the city fathers of that place 
waged their little war against the telegraph pole nuisance 
about the same time that the Chicago conflict was raging 
most fiercely. Allis quiet “ along the line” in Chicago 
now, because it has a piece of conduit—a toy conduit, we 
might say—which proved a good sedative to the municipal 
Cerberus. In Philadelphia, where the toy is talked of 
also, there is a little difficulty between rival makers. 
Mr, David Brooks, a well-known electrician, has an under- 
ground system, or rather the Brooks Underground Tele- 
graph Company has, which he does not want to see 
ignored. He, therefore, went into print to criticise the 
system of the American Sectional Underground Conduit 
Company, of which Mr. W. H. Johnstone is President, 
this system being the one laid in Chicago. Mr. Brooks 
figures the cost of this conduit to be $20,000 a 
mile, as against $6,000, the estimate of Mr. John- 
stone, and he states that the cost of installa- 
tion of the wires in the conduit will not be Jess 
than $190 per mile. He pronounced the scheme totally 
unfeasible on account of its cost. Mr. Johnstone replied 
in a very spirited, caustic letter, denying the truth of 


system. In the Brooks system the wiresare placed in a 
continuous tube and are insulated by cotton wicking and 
oil, the tube being filled with oil. Mr. Jobnstone calls at- 
tention to the failure of the Brooks system as used between 
Jersey City and Newark, N. J., and quotes the reports of 
experts who have examined the cable to show that the oil 
became electrolyzed and so far altered in character that 
its insulating properties were materially reduced, and to 
show that the cotton covering was spotted with blackened 
portions, which indicated the burning power of the currents 
diverted. The greatest portion of Mr. Johnstone’s letter is 
a deep stricture on Mr. Brooks’s personal character, and 
accuses him of dishonest dealings in selling one-half of his 
patent to the Western Union. Mr. Brooks writes a very 
vindictive letter in reply, containing details of evidence 
from various persons to disculpate himself, and he en- 
deavors to throw discredit on the character of Mr. John- 
stone for veracity. 

This feud isunfortunate. It only brings both parties 
back to the statu quo ante bellum, and might better have 
been avoided altogether. If the two gentlemen had not 
lost their tempers so early in the fight the discussion would 
have proved more interesting to the public, and might 
have drawn out desirable details of much more im- 


portance, 
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Meeting of the New York Electrical Society. 
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The meeting of this society held on June 1, was one of 
unusual interest. Mr, William Lachlan, electrician of the 
Light and Force Company, of this city, read a paper on 
“The Faure Accumulator,” in which he reviewed the 
history of the development of that invention from its 
earliest conception to the present time. Mr. Lachlan him- 
self could speak considerably from personal acquaintance 
and experience with the Faure Accumulator, and he related 
some interesting details in which he Was the central figure. 
In October, 1881, he lighted by electricity the fast express 
train running between London and Brighton, a feat which 
produced a profound sensation in scientific circles. The 
success which he had in lighting the steamship Labrador, 
of the French line between Havre and New York is prob- 
ably still fresh in the recollection of most of our readers. 
This was in the spring of 1882, when Mr. Lachlan first came 
to'this country to introduce the Faure storage battery. 
The Labrador was the first steamship lighted by means of 
storage batteries. The success on these two occasions un- 
doubtedly contributed to the advancement in public favor 
of the storage batteries. Mr. Lachlan _ exhilited 
a few cells of the Faure storage battery, to 
which were attached two small electric incan- 
descent lamps, a small electro-motor, and an elec- 
tric pen, all of which were in operation simultaneously. 
The lamps gave outa light of remarkable brilliancy, and 
the motor generated power enough to run a foot-lathe or 
a sewing machine, At the conclusion of his remarks it 
was suggested that perhaps he could enlighten the mem- 
bers of the society on the subject of the actions and re- 
actions which take place ina storage battery, as nothing 
positive on the subject has yet been determined. He 
stated his observations on the subject; but had not yet 
determined to his own satisfaction what action actually 
does take place, 

Mr. John M. Pendleton, an electrician of Boston, Dr. N. 
S. Keith and Mr, C. O. Mailloux of New York, and Mr. L. 
L. Leggett, of the Brush Electric Light Company of Cleve- 
land, Ohio, each made some remarks on this important 
subject, but nothing definite was arrived at, as there was 
much difference of opinion, 

After the discussion, President Small thanked Mr. Lach. 
lan, on behalf of the society. for his able and valuable ad- 
dress. 

At the next meeting, Jutie 15th, Dr. N. 8. Keith will ad- 
dress the society on ‘‘ Electro-Metallurgy.” 

Eight new members were elected at this meeting. 
The prosperity of the society is very encouraging. 


Good Showings by the Lowell Companies. 





The annual meeting of the Bay State Telephone Com- 
pany was held on the 4th inst. and the following officers 
elected: President, W. A. Ingham; secretary and treas- 
urer, Charles J. Glidden; general manager, Loren N. 
Downs; directors, W. A. Ingham, C. J. Glidden, L. N. 
Downs, Francis Jewett, Lowell; C. A. Nichols; Springfield; 
S. Herbert Howe, Marlboro; Theodore N. Vail, Boston. 
The treasurer's report shows an increase of subscribers in 
eight months of 1,033; total on May 1, 2,525. The net earn- 
ings for the same period were $30,695, out of which $13,800 
were paid in dividends, 

At the annual meeting of the Boston & Northern Tele- 
phone Company the following officers were elected: Presi- 
dent, W. A. Ingham; vice-president, M.,G. Parker; clerk 
and treasurer, C. J. Glidden; general manager, L. N. 
Downs; directors, W. A. Ingham, C. J. Glidden, L. N. 
Downs, W. H. Anderson, F. B. Shedd, M. G. Parker, 
Lowell; T. N. Vail and O, C. Madden, Boston; M. F. 
Tyler, New Haven, Conn. The treasurer’s report shows an 
increase of 1,505 subscribers during the year; total number 
on May 1, 3,160; net earnings of the year, $67,239; divi- 
dends, $50,700. 

The annual meeting of the Suburban Telephone Com- 
pany resulted in the re-election of the old board as follows: 


and clerk; Loren N. Downs, general manager; directors, 
W. A. Ingham, Charles J. Giilden, Loren N. Downs, A. 
G. Pollard, of Lowell, and Chas. F. Morrill, of Manchester, 
N.H. The treasurer’s report, covering a period of eight 
months, since the company has been under the present 
management, showed that there had been connected Sept. 
1, 1882, 520 subscribers; May 1, 1883, 1,302, an increase of 
782, or nearly 100 per month. The average increase for 
the past two months exceeded 100 monthly. The prospects 
are good for this increase monthly during the year 1883, Ex- 
changes are being established in every important city and 
town within a radius of twelve miles of Boston, and or- 
ders have been filed for a large number of summer stations 
at the beaches the coming season. The company has paid 
two dividends amounting to $15,750, and has a surplus 
of $2,798.50. 

The subject of consolida ting the New England com- 
panies was briefly discussed. President Ingham stated that, 
so far as he knew, all the officers of the companies were 
in favor of consolidation, and the general belief was that 
the stock of each company would increase in value if 
consolidation was effected, which he thought would 
probably be the case during the present summer. Presi- 
dent Tyler was of the same opinion, but neither gentle- 
man had any particular facts or figures on the subject to 
present. The American Bell Company, it is understood, 
favors consolidation. In the course of his remarks, Presi- 
dent Ingham intimated that in the event of a consolida- 
tion the new company would take the name of the New 
England Telephone Company, and that as a natural re- 
sult the headquarters thereafter might be in Boston. He 
did not assume.to say this would be the case, but proba- 
bilities now point in that direction. 


THE TELEGRAPH. 


MEXxIco,—The telegraph line from Campeche to Carmen 
is completed. The part laid across the bayou is by cable. 


A Tax Suit SETTLED.—New Orleans has lost its suit 
against the Western Union Telegraph Company for income 
tax, the amount involved being $108,000. Asin the case 
of Forman, the Louisiana Supreme Court decided that the 
city of New Orleans could not claim taxes on income, 


THE GOLD AND STOCK AFTER ITS YOUNG RivaL.-—Three 
suits have been instituted by the Gold and Stock Tele- 
graph Company against the Commercial Telegram Com- 
pany, onthe ground that the printing telegraph instru- 
ments used by the latter company are infringements of the 
patents now owned by the Gold and Stock Company. 

THE CAPACITY OF THE ATLANTIC CABLES.—Mr. John 
Pender, member of Parliament and chairman of the Direct 
United States Cable Company, speaking at a meeting of 
the Submarine Cable Trust on the 29th ult., said the At- 
lantic cables were probably able to perform three times the 
amount of work they are doing at present, and that their 
capacity would be in excess of the requirements for some 
ears. He said there was little fear of competition in the 
usiness. 


THE WESTERN Union’s EscaPe FROM LITIGATION.—The 
administration amendment to Senator Hall’s bill in the 
Pennsylvania Legislature escheating to the State the prop- 
erty of consolidating telegraph companies was stricken 
out by a large vote in the House on the Ist inst. on account 
of its being ex post facto. This probably saved the 
Western Union a lawsuit, which might have resulted in 
the severe punishment of the telegraph monopoly for its 
recent violation of the Constitution in swallowing the Mu- 
tual Union. 

CUTTING RATES IN ILLINOIS.—A St, Louis special of May 
81 says: This morning the Western Union manager posted 
conspicuously in his Change office a notice that the rate to 
Peoria and Chicago was 15 cents on messages from the 
Merchant’s Exchange to boards in those cities. This isa 
reduction of 10 cents per message. This cut is directed 
against the Board of Trade cs allel Company, lately 
opened here and controlled by capitalists here and in 
Chicago, and which it is expected will also lower its rates. 
It is believed a 5-cent rate will be reached before the fight 


THE TELEPHONE, 


Iowa.—Cedar Rapids, Vinton and Shellsburg are now 
connected by telephone. 

CaABLE.—A telephone cable is shortly to be laid acress 
the Hudson River at Catskill. 

ILLINOIs.—Telephone connections between Highland, IIl., 
and Sc. Louis were completed on May 30. 


INVENTING A FortTUNE.—‘“‘ Go to work and invent or dis- 
cover something, if itisonly anew way to ooouay twoseats 
in the street car,” says an editor, inspired by the informa- 
tion that ten years ago Bell, of the telephone, could not 
have raised $500 in cash, and to-day he is worth $5,000,000. 
THE TELEPHONE IN BARBARA FRITCHIE’S TOWN.—The 
Maryland Telephone Exchange Company, with Mr. E. L. 
Miller as manager, is erecting poles in Frederick, Md., 
preparatory to establishing an exchange which will reach 
every town in the county. Mr. Millér was formerly man- 
ager of the Mutual Union Company there. 


TELEPHONES ON THE BROOKLYN BRIDGE.—As soon as 
possible telephone stations will be placed at the Sands 
street and Chatham square offices, at both towers, and 
there will be communication with police stations in both 
cities, so that in case of necessity orders can be trans- 
mitted instantly from one point to another. 

A TELEPHONIC DIALOGUE.—Little Eliza Hodgson, of In- 
dianapolis, aged four years, wanted to converse throngh 
the telephone. She was placed in position and began: 
‘*Hello! dear uncle. Come up to our house right away. 
I have got something that will tickle you almost to death.” 
‘* Indeed, have you? Can’t you tell me what it is now ?” 
‘Oh, certainly I can. It’s a feather.” 

BuENos AYREs.—The United Telephone Company of the 
River Plate has published a list of the subscribers, num- 























these assertions and vigorously attacking the Brooks 
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bering 917, in book form. This company, though formed 
from two others, has only been in existence in Bueno 
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Ayres a month. Its patronage is increasing at the rate of 
one hundred subscribers per month. Mr. F. W. Jones, 
well known in this country and in London as well as in 
Buenos Ayres, is general director of the company. 

LISTENING TO His Own SERMON.—A Montreal clergyman 
was taken ill just before the hour of morning service last 
Sunday, and got another minister to preach the sermon he 
had prepared. In the meanwhile he his telephone ad- 
justed so that he could lie in bed and hear the ord ex- 
pounded. There is more utility in this adaptation of the 
telephone than any other yet discovered, for it gives even 
the preacher a chance to listen to his own advice, and 
profit thereby. Preaching by proxy is not to be despised 
as a future institution.—Cleveland Herald. 

THE MASSACHUSETTS TELEPHONE BILL.—In the Massa. 
chusetts Legislature, on May 28, a new draft of the general 
telephone bill was reported by the committee on mercantile 
affairs. Besides the numerous verbal chan the new 
draft provides that the applicant for telephonic connection 
shall, if requested by the telephone corporation, pay to it 
in advance a sum sufficient to cover the actual cost of the 
extension. If a telephone corporation neglects for thirty 
days, after a written request, to furnish the desired facili- 
ties, it shall forfeit $25 for every day’s neglect. 

LIGHTNING BY TELEPHONE.—A son of William Walters, 
of North Williamstown, Oswego County, was struck by 
lightning on the morning of the 28th ult., while listening 
at a telephone. It struck him on the side of the neck, 
passed down through his boot, and into the floor. There 
is hope of his recovery. Mrs. H. W. Blount was standing 
near the telephone at the other end of the line, but, 
strange to say, was not injured. It burst the instrument, 
tore off the window casing, passed across and out of the 
room. 

A New ’PHoNE.—A dispatch from Chicago says that a 
new telephone, the invention of Mr. Geo. M. Hopkins, was 
tested on June 4 between that city and Springfield, IIl., 
and return, a distance of 488 miles, and that conversation 
was carried on with great ease and distinctness. Asa se- 
vere test a book half an inch thick was placed closely 
against the transmitter and the conversation could still be 
carried on, so delicate and sensitive is the instrument. It is 
said that a new company is bein ed organ- 
ized, all the stock having n taken. e dispatch adds 
that applications for 2,500 ‘phones have already been made 
in Chicago. 

THE TELEPHONE IN Kansas.—Arrangements have been 
completed for the immediate construction of telephone 
lines between Osage City and Lyndon, Osage City and Bur- 
lingame, and from Ottawa to Lawrence, in addition to 
the lines between Topeka and Lawrence and Kansas City. 
A line is already completed between Pomona and Ottawa, 
so that the circuit will be complete. Topeka can talk 
with Osage City via Lawrence and Ottawa and Lenten) 
or with Burlingame. A line will also be built to po- 
ria soon. For the present these new lines will be the 

roperty of the United Telephone Company, of Kansas 
bit , but eventually they will be owned by the Missouri 
al Kansas Telephone Company. 

A TELEPHONE OcTopus.—The certificate of incorpora- 
tion of the New York and New Jersey Telephone Company 
has been filed with the Kings County clerk. The object 
of the company is to construct telephone lines along all 
railroads, condi rivers, bridges, highways and streets in 
the States of New York and New Jersey, and in cay d vil- 
lage of the States, and between private and public build- 
ings of the villages, and to connect all points with each 
other and with all telephone centres in the United States. 
The capital is fixed at $50,000, but may be increased to 
$20,000,000. The incorporators are Charles F. Cutler and 
Joel C. Clark, of South Framingham, Mass., Charles A. 
Nichols, of Springfield, Mass., Morris F. Tyler, of New 
Haven, and Alexander Cameron, of Brooklyn. 

TOLEDO, O.—Within two weeks Toledo and Cleveland 
will be connected by telephone. Three gangs of men are 
now working between Toledo and Fremont, and others 
between Elyria and Cleveland. Upon the completion of 
their work Toledo will have telephone connection with over 
one hundred cities and towns in Ohio, besides nearly forty 
in Michigan. Cleveland will derive equal benefits, as 
through the Toledo exchange it can reach the Michigan 

ints. Within a month or twoit is the intention of the 

idland Telephone a to run another wire between 
Toledo and Cleveland, will be independent of the 
intermediate towns. The number of subscribers in Toledo 
is steadily increasing, twenty-six new ’phones having been 
put in during the month of May. Mr. F. F. Graves, the 
new manager, is highly spoken of. 

IN THE EMPIRE OF BraziL.—The National Electrical 
Company, with headquarters in Rio de Janeiro, his been 
organized to construct, work and sell telegraphic and tele- 
phonic lines or other works or application of electricity or 
magnetism in the empire. The capital, which is fixed 
primarily at $100,000, in shares of $200 each, with power to 
raise to $1,000,000, was at once subscribed. e im- 
poe government of Brazil, under the new patent law, 

as confirmed in that empire to Prof. Alexander Graham 
Bell his rights as the first and only inventor of “ the 
method of and apparatus for transmitting vocal and other 
sounds by electrical undulations, commonly known as 
prea fA The Tropical American Company has trans- 
ferred all its Brazilian rights to the National Electrical 
Company, which pro to rapidly push the establish- 
ment of exchanges throughout the empire. 


THE ELECTRIC LIGHT. 


RUNS IN THE FAMILY.—The man who blows out the 
upon retiring is father to the boy who tries to ignite Ris 
cigarette by touching it to an electric light.—New York 
Advertiser. 

PERSONAL.—Mr, W, S. Halsey, of Rochester, N. Y., and 
Mr. C. C, Jennings, of Buffalo, N. Y., were in Cleveland 
last week on business concerning the Brush electric light 
companies, with which they are connected. 

OFF FOR BRraziL.—Mr. A. W. Dutton wasto take passage 
for Rio Janeiro, Brazil, June 6, in the steamer Advance. 
He goes out in the interest of the Brush Electric Com- 
pany, to take charge of a Brush plant at Campas, Brazil. 

Epison.—Every time Edison leaves his laboratory he 

ets homesick.—Ex, And when he turns his face 
omeward he repeats with fervor the line of that fine 

rh vant “Tm going home, to dy-na-mo!”—Pittsburgh 
elegraph. 











INCORPORATED.—In Illinois: The Globe Electric Light 


and Power Company of Chicago; capital stock, $750,000. 
ieattparatwee—ae: Foster Rhodes, James Lorenzo Gage and 
Francis E, Morse. 

In Massachusetts: The Essex Electric Company of 
Haverhill, to do a general electric lighting business in that 
city; capital, $13,000. Incorporators— E. Bartlett, 
president; A. M. Tilton, treasurer; C, A Coffin, J. N. 
Smith and S. A. Barton, directors. 

ILLUMINATING HELL GaTE.—The Light-house Board has 
approved plans for the electric light tower at Hallett’s 
Point, New York, and will invite pro ls for its con- 
struction, to be opened early in July. The plans are for a 
skeleton tower built of wrought iron, 255 feet high, 54 feet 
at the base, and 6 feet at the top. It will carry six electric 
lights of 2,000 candle-power each. These lights are ex- 
pected to illuminate Hell Gate its entire length. 


An ACTIVE ORGANIZER.—Dr. Elroy M. Avery, general 
southern agent for the Brush Electric Company, returned 
to Cleveland last week from Little Rock, Ark., where he 
has just succeeded in organizing a Brush Electric Lighting 
Company with a capital stock of $100,000, after a vigorous 
contest with agents of other companies. In two years of 


gle fight. He has probably organized more electric_light- 
ing companies than any other man inthe wold. He goes 
in a few days to Alabama on another raid. 


AN EpIson CoMPANY IN MILWAUKER.— What has been 
known on paper as the Edison Electric Light Company, of 
Milwaukee, has at last assumed tangible shape through 
subscriptions to the capital stock sufficient to enable an 
organization and the commencement of operations. The 
company will be officered in a few days. hen a site will 
be purchased and a dynamo plant established, sufficient in 
extent to supply the electric light to the central portion 
of the east ey The 3 gpa alone will use 450 of 
these lights for stage and general illuminating purposes. 
In time the company proposes to establish a dynamo 
plant on the west side, in order to supply that portion of 
the city also. 

AN ELEcTRIC LIGHT MAN IN THE BRIDGE DISASTER.— 
The panic of that dreadful day is thus described: Fora 
few moments there was no help. On and on came the 
crowds. Denser and higher the struggling bodies were 
piled. Fiercer and more deadly the struggle grew. The 
scene appalled those who were unhappy enough to wit- 
ness it, and the rapidly increasing horror of it was almost 
paralyzing. Presently, however, assistance came, al- 
though for a full quarter of an hour it was impossible to 
drag out the dead and dying, help away the wounded and 
pein Tet the panic. The bridge policemen, several of whom 
were at hand, did good service. Five central office de- 
tectives who chanced to be together within less than one 
hundred feet of the spot, with their greater experience, did 
even better, and Mr. E. D. Drake, a tall, powerful man, 
superintendent of the electric lighting system of the 
bridge, did yeoman’s work.’ 

THE GRAMME ELECTRICAL COMPANY.—This company 
held its annual meeting at No. 115 Broadway last week. 
The Edison, Brush, Fuller, Jablochkoff, United States, 
Weston, and Thomson-Houston Electrical Companies were 
represented. All of the shares voted for the following 
named trustees: William H. Appletp». Leonard E. Curtis, 
Sherburne B. Eaton, Rowland R. Hazard, George W. 
Hebard, Henry I. Hoyt, William M. Ivins, Silas A. Barton, 
George W. Stockly. The only changes made in the ad- 
visory board of thirteen members were the substitution of 
Grosvenor P. Lowry, Thomas J. Montgomery and Elihu 
Thomson for Calvin Goddard, Mortimer D. Leggett and 
William C. Wilter. The newly appointed committees on 
underground communication, finance, legislation and 
+admissions were nearly the same in personnel as the ones 
that they succeeded. Mr. Rowland R. Hazard will con- 
tinue as president of the company. 


MISCELLANEOUS NOTES, 


An ELEctTrRic TricycLE.—The first electric tricycle has 
been exhibited in London. The metor was fastened under 
the rider’s seat, driving the wheels by means of spur gear- 
ing. With this tricycle a measured mile had been run in 
834 minutes when carrying a man of average weight and 
soouen accumulators to furnish power for arun of two 

ours. 


UNDERGROUND ELECTRIC CABLES.—The backers of the 
Chicago Underground Electric Company are seeking to 
secure an ordinance granting Yc gearcomy to lay cables un- 
der ground in the streets. e cables controlled by this 
company consist of five copper wires covered with insu- 
lating material and surrounded by lead. No conduit is re- 
quired, the cables 2 being Jaid in a trench under 
ground. The process of manufacturing the cable is similar 
to that of making lead pipe. 


THE ELECTRIC RaILWay IN CHICAGO.—The success of the 
Railway Exposition at Chicago bas been very great. The 
managers of the electric railway at the exposition have dis- 
mantled the train by which they proposed to whirl people 
around the building at lightning speed, and by which the 
exposition expected to receive a good many fifty-cent 
pieces in the way of admissions. The representative of 
THE ELECTRICAL WORLD at the exposition writes that 
although the road is not running yet the trouble has been 
in the curves and cars and that it is all right electrically. 


PAPER CONDUITS FOR UNDERGROUND WrtrEs.—There 
were sales in Wall street the other day of the stock of the 
Underground Electric Cable Company, which holds pat- 
ents for paper conduits for the underground wires. e 
purchasers, it was said, were some of the first persons inter- 
ested in the Edison electric light stock speculation, and 
upon the report that the Edison people are seeking to get 
control of the patent, the price advanced from actual sales 
at $50 a share to $80 bid. The pa r conduits are de- 
scribed as impervious to water, pliable enough to avoid 














allow for expansion. They are made either as tubes or as 
rooved strips, laid face to face, with the grooves together. 
. T. Batchelder, of Keene, N. H., is president of the com- 
pany. and F, C. Faulkner, of Boston, is its treasurer. 

ELECTRIC SIGNALS FOR THE BROOKLYN BRIDGE.—Since 
the terrible disaster of ne A the newspapers of this city 
have been full of suggestions how to prevent a similar 
catastrophe in future, Readers as wellas editors have 
bent their brains to this problem, and ina few cases to 
some purpose. Mr. C. Edwin Vredenburg sends the fol- 
Jowing communication on the subject to the Tribune: ‘I 





propose this plan for concentrating the bri lice at an 
desired point: Let the bridge be divided faleetions by ine 


such campaigning Dr Avery, it is said, has not lost a sin-|& 


breakage, proof against induction, and elastic enough to |* 


aginary lines,and in each section anelectric gong placed with 
ush-button, numbered consecutively from one end of the 
ridge. If the gongs were connected in one circuit, press- 
ing the requisite number of times upon any push-button 
would sound that number on allthe gongs. This would be 
a signal to the police to proceed at once to the section indi- 
cated. There should also be a gong in each station, the 
sounding on which of a prearranged signal—for instance, 
2, 2, 2—would indicate that the city police were needed. 
The push-buttons could be protected from meddling on 
the part of the public by being inclosed in locked boxes.” 
Way THe ELECTRIC CHAIR WILL NOT BE ADOPTED FOR 
CRIMINAL EXEcUTIONS.—Of this invention, mentioned in 
our last issue, the World of this city says: Mr. Sheridan, 
a humane electrician, has invented an apparatus for 
executing criminals which is designed to take the place « f 
the clumsy but efficacious Christian gallows. It is simply 
a chair, properly insulated and connected with wires to a 
convenient dynamo-electric battery. The victim is seated 
in the chair, a connection is made with the spinal cord, 
a knob is touched, and heis knocked out gracefully as 
with a bolt of lightning. Mr. Sheridan has made the 
overnment a present of his invention, and he hopes by 
its introduction to strip public executiens of their 
popular horror. He will find it an up-hill business 
to supplant the primitive gallows, or some rea- 
son the average human being resents the idea that 
death should be made pleasant for malefactors who have 
forfeited their lives to the law. It is true that the gallows 
of to-day is an improvement on the gibbet, and likewise a 
cleaner and more respectable implement than the guill »- 
tine ; but the public will never be satisfied without its 
gallows horrors. The slipping of ropes, the struggles of 
choked victims, the pulse-juggling of the experimental 
doctors, the protruding tongues and the probulgent ey 
all have a fascinating influence on the ranters around th» 
gloss and the newspaper readers. Still we trust th ¢ 
r. Sheridan will find an opening for his machine. He 
should at least be permitted to experiment on the next 
condemned man that the law is called upon to operate ou 
in New York. 





ELECTRICAL PATENTS ISSUED 


And Dated May 29, 18838. 





Apparatus for translating electric currents from high 
to low tension; Thomas A. Edison, Menlo Park, 


MWe Fue ss nye cece ceccccccccccecccveceseveesovsscesese’e 278,418 
Circuit for telephone exchanges ; Charles E, Scribner, 

Citicodgo, Ti...... Fay). «AoW. . hide -. fos oe ce Bwho en 278,867 
Dynamo-electric machine ; Thomas A. Edison.......... 278,419 
Dynamo-electric machine; A, Floyd Delafield, Noroton, 

eee eee eeeeeees scevgccse css stods vovesorcntes 278,516 
Dynamo-electric machine ; Edward Weston, Newark, 

M's £0345 50 cane cdee tancctse sees ahmseneb@ens exiles 278,641 
Electric toy ; Robert Lembcke, Hoboken. N. J....... .. 278,505 
Electrical connector ; Harry Long, London, Ontario, 

COBRER ooo 0 oon Bip bih bb.sn. 0 osicbis Chapels + 00 db Mess othe 278,346 


|, RP OTe: Be ERSTE Oe aN ea Bae. 27 
Electrical insulating material; John Grieves, Patterson, 

N. J ; ‘ 278,536 
Manufacture of incandescing electric lamps: Thomas 

A. Edison, Menlo Park, N. J............ 02+. 278,415 278,417 
Machine for making brackets for telegraph insulators ; 


dee ee eee ee eee eee eee ee 


John B. Smith, Claremont, N. H.............2...008. 278,618 
Machine for making he pervenent pins; John B 
meee, Convenes... 0.1. vivicussvcecccveceduns leew stir 278,619 


R ator for dynamo-electrical machines ; Thomas A, 
op, Menlo Park, N. J.......... Sor ese haan 278,418 278,414 
Regulator for dynamo-electric machines ; E. Weston 278,640 
mg for electric-light conductors; Luther Stieringer, 
SE ck ORUy 0c AE os cane « ¢ oveusnenmianl st natn dellon nth os 278,465 
Telephone circuit ; Johu A. McCoy, Fall River, Mass... 278,351 

Time-signal for telephones ; John M. Oram, Dallas, 
T 278,857 


SETHE OEE HEE EHO OEE EH EEE EERE HEHE ES 


ex 
Telephone-switch ; Henry W. Breckenridge, Provi- 
dence, R. I 278,494 
Underground line; Francis X. Taffe, Baltimore, Md.... 278,627 


BUSINESS NOTICES. 


BROOKLYN BRIDGE AND Mayor Bgatrty ; or, Great Pub- 
lic Enterprises and Self-made: Men.—On- the’ 8d of 
January, 1870, the work of preparing for the ‘foun- 
dation of the towers of the now famous Brooklyn 
Bridge was begun. On April 1, 1870, Daniel F, Beatty 
left his father’s home in Hunterdon County, New J q 
penniless. To-day he owns the largest Reed Organ Works 
in existence, and doing a business of several millions: f 
dollars annually. Credit is due to those who managed the 
great Bridge. The same may be said in reference to Mayor 

tty, of Washington, New Jersey, who now is shipping 
an organ every ten minutes. Hs 


ELECTRICITY. 
DISEASE CONQUERED!!! 
THE ENEMY ROUTED!!! 


Why suffer from the effects of Rheumatism, Gout, 
Neuralgia, Paralysis, Dyspepsia and. Nervous Diseaser, 
when you can procure the only positive eradicator «f 
diseases and promoter of health ? 

Our superior Electro Medical Ap tuses have stood the 
test, and are pronounced invaluable as remedial le 

We are constantly receiving testimonials reg, 


THE WONDERFUL CURES © - es 
pestortane by the application of Electricity from our 
tteries. 











: “St. Louis, Mo., March 15, 1882, 

** Jerome Kidder Manufacturing Co., New York.City: 
‘‘ GENTLEMEN : Please send me forthwith the followin: 
* * * * . The Battery sent me last June has been 
working constantly ever since, and doing excellent work— 
some of my cures have been almost MIRAC- 

ULOUS. 
‘Very respecfully yours, is 
*T, P. Davison, M.D.” 


The public should be on their guard against the many 
so-called Electric Belts, Bands, Armadillos, Brushes and 
Garments, as they are made to deceive the public, and not 
for their so-called Electric Currents. 

To distinguish the genuine from the spurious, send for a 
copy of the ‘‘ Electro-Allotropic Physiology,” mailed free, 

r 





e8s JEROME KIDDER MANUFACTURING Co., 
820 Broadway, New York City, 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
colitis will do us and our Advertisers both a 
gteat favor by mentioning that they saw the 
advertisement in 

The Electrical World. 


100Jap: eee napeaess 20 tna bo 


By mail, $1 oy, 
a“ Bef of of Imported 
“OR BOLE ee by Neen $t.1 New ot} 
D WRITING THOR- 

mail. Terms low; satisfaction 

specimen | So 


SHOR THAN Slalap tor ciréular and 


Of TP  nLtON, Stonographer, Futsbargs, | Pa. 











SHORTHAND AT T YOUR HOMES. 


MELEE INSTRUCTION in highest grade 
abd satisfaction assured in every respect. 
bar het yt “yowers and terms. 


ARKE, Stenographer, 
4687 Gantnanens Ave., Philadelphia, Pa. 


T. G. SELLEW, 


MANUFACTURER OF 


DESES, 
OFFICE AND LIBRARY FURNITURE, 


No. 111 Fulton 8t., New York. 
FINE CYLINDER AND ROLL DESKS. 
Offices fitted up with Counters and Partitions. 


- BOSTON AND SANDWICH 
GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


17 MURRAY ST., 
REPRESENTED BY 


Cc. E. L, BRINKERHOFF. 


ESTABLISHED 1859. 


PLATINUM. 
H, M. RAYNOR, 
25° BOND STREET, New York. 


Telegraph: and Telephone Poles 


(Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 


(Painted or Plain). 
Construction of Tel. Lines. 
GEO. Q:. DOW, North Epping, N. H. 


Ifyou will cutout this adver 
» tisement and send it to us we will mail 





No. N. WY. 
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re 8 SS ty v4 
ry, em’ ee 
Stu Fee catee, wiiek OF 
po tar quality, which we 


rich 
are now “ffering at the marvelously low ial 
prise of our one de dollar eae in. order to 


fore 6 oveneves © erywhere. 
t est hae age te renga 
ben ‘tress Garsid AAT 


opnerta n- 
Ptacturing 
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PERATORS WANTED TO ADD TO 
their income by selling ‘* Moore’s Univer- 
sal Assistant and Complete Mechanic,” a book 
of 1,016 peges, 500 illustrations. Suited to every 
tor, mechanic, farmer, business a 
clued weet Agents wanted, to whoni we offer big 
Mane work. Justthe pexprmators 
time with. Price o 
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tha Gus es apunns, sddvess trae 
nts, a 
: ie Rose Btreet New York. Mention 





2c > eves 


os a a 


comic cards, 5 ‘plio- 
sirenevk;'t aloe ttle book containing 14 
Fc patong 12 funny scenes, 10 samples that 
Bae ves in more money in one week than 

ing else you everdone. Ali the — 


be sent free by mail for 10 conte, ill 
3 3 lots for 25c. MAGNET PUBLISHING CO. 
7 Warren N. ¥. 


Short-Hand Writing 
a it 


pots 
i oa charge” f0 for 


pandence soll solicited. "Call, 

Special in 

nts offe'ed opera- 

tors a . 

; Send & RE. 
PORTER and caligraph circulars to W. G. CHAFFEE, 

Oswego, N. Y. 








POLES AND CROSS ARS. 


prepared to furnish White Cedar Pol 
ant Peal arid Spruce Caces areas, as all Goons es 
sizes, and in any we 
Re taken for building and 
ping England. and telephone |! 4 ad eagle. 


solicited. 
BARNES & SNOW, 
P. 0; Box'498, BANGOR, ME. 








Agents wanted! can get 
Z orders daily the year round, 
rome: on each order. 


e. Send at once 
and terms. 

SAPFORDADAME & foe «+ 48 Bond St., N.Y. 

REE! FREE! FREE! 


In order to introduce other 















MAURICE BRICK, 


WHOLESALE DEALER IN 


PINE CIGARS ONLY. 
= hy eograed rd BRICK’S NEW NICKEL. 
leading brands on hand. Send for 
Prive List. 
MAURICE BRICK, 
245 Franklin Avenue, Brooklyn, N. Y. 


KEUFFEL & ESSER, 
127 Pulton and 42 Ann Sts. New York, 


IMPORTERS & MANUFACTURERS OF 
Drawing Materials, 


Finest Swiss Instruments, 
Scales, Colors, etc., Drawing 
Papers, Tracing Cloth, Helio- 
graphic Blue Print Paper for 
copying Drawings. Drawing 
Tables, 12 different kinds, 

Send for illustrated Cata- 
logue. 


1,000 OPERATORS WANTED. 


Increased salaries. Secure agency for latest, 
most attractive and. fastest selling books out, 
‘*Spy of the Rebellion,” 700 pages marvelous 
spy work during the late civil war; ‘“* Profes- 
nal Thieves and Detectives,” 600 pages of 
thrilling adventures with notorious criminals; 
great col devoted to Telegraphy and Operators; 
— A a pater Both books written by 
nk world-renowned detective. 
eo a nas terms free. K. 8. V. RAN- 
ne n,m 815 Clifton Place, Brook- 
yn, N. Y. 


OPERATORS WANTED 


To select their Clothing for Cash or on EASY 
TERMS from a fine assortment of Cloths. 


First-Class Fit Guaranteed. 


Take one-horse car East Broadway line at 
Post- Office, 


B. 














ENGLER, 
MERCHANT TAILOR, 
30 Avenue D, New York. 


THE MUSICAL wowoeR. 





In order to ieranabe the Marvelous Orguinette, 
we make the following special offer. The Orguinette 
is NO TOY, but a genuine mechanical organ, 
baving 14 golden-tongued reeds and powerful 
bellows. Avy person without knowledge 
of music can play perfectly the most beautiful 
music: To ihe first ordering from each post-office, 
we will send No, 1. with a good selection of music, 
); No. 2 for $6 (sells $10); No. 3, up- 
. for $6; No. 4 (like cut) for only $7 (sells $11). 

oney refunded if not as described. Extra music, 
ican ym ay Beg pyre a Dances, 

8, ete a ame this paper). 
DE MORGAN & CO,, 
© 252 Broadway, New York. 








WAKEFIELD 


EARTH CLOSET. 


)| JO8, J. WALTON, 
i 23 & 25 Dey St., N. Y. 


TELEGRAPH AND TELEPHONE 
POLES. 


65,000 25 to 60 feet, No. 1 Quality. 


These Poles are Live Timber, well seasoned, 
and in ig a way desirable. Deliverable on line 
of F. & P. Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 


Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY ¢. RIPLEY, 


EAST SAGINAW, MICH 








GRDAR TELEGRAPH POLES. 


LIGHT POLES FOR TELEPHONE LINES AND 





LONG POLES FOR CITY USE CON- 


STANTLY ON HAND. 


50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


BRASS & COPPER C0, 


MANUFACTURERS OF 


Pare Electric Copper Wire! 


For Magnets, Telephones, Electric Lights, 
&e. 


With H,. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 
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LINE WIRE. 


FIREPROOF HOUSE AND OFFICE wae FOR 
IN-DOOR USE IN ELECTRIC LIGHTIN 
Wrought Metal Gengs, for Asiendedadires 
Telephones, &c. 


ZINO RODS, BATTERY OOPPER, &. 
No. 19 and 21 Cliff st, NEW YORK. 








"PHOTOGRAPHS FOR ONE CENT EACH. 


Ane for card collecting decreases, that of Photograph Collectin 

h the, fe. ré for collecting Photographs, have been deterred from so doing on account of the high price. With a view 
to meet the popular demand we have go*ten up a line of first class (copied from life} Photographs at the astonishing low 
price of fe. each. They consist of Acters, Actresses, Statuary, Handsome 
different styles ; on receipt of 2G cts. we will send-you by return mail, the following 


ranscombe, Jennie Yeamans. 
Bonfati, 

Miss Reed. 

Lulu Mortimer, 


Mrs. Langtry, Maud 
Sarah Bernhardt, 


Jennig Cramer, 
piten — 17. 


Annie Pixley, 
Lotta, 

wos wilt I not sell iess than 25. 
for Stampstaken. Bear a mind ver goods are 
}» a4 mena on fine card board 


We put them up in packages containing 25 for 25c. 
IJOU PHOTOGRAPH CO., 8 Warren St., 


increases. A great many people whv have 


Women, etc, Wehave 1,500 
Collection Of samples : 

The Water Queen, 
Walter Malley, 
Blanche Douglass, 
Henry W. Beecher 

5 Packages 
not cheap wood cuts, but genuine photographs, each onc 
Rew Work. 


Jennie Calet Minnie Palmer, 
Kittle Blanchard 3 Graces, 

Mary Andersou, Temptation, 
Modjeska, Sleeping Beaut 











ong apectal design, 


| 





A Treasure fro from the Sea. sd 


SEA BEAN WATCH CHARM. 


Highly polished, with your Initial, Society Emblem, Crest, or 

handsomely engraved 

nt, postage paid, for 30 cents. Postage stamps taken. 
GEORGE UIBEL, Manufacturer, 


142 Fulton Street, New York. 





thereon. 
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For Sale by {seb & Sons, Cor. Grand and Alien St. 
oe ** Ehri ch 


Music Without a Teacher 


Sorers’ INSTANTANEOUS GUIDE to the Piano or ORGAN.—Enables any 
Poriins te ser'in about as many minutes. 
fom pn agg Eo emy toe | he could omy gato foe bid,” wid 
~ thonsands Fina it easy to become exceiient music 
sands wonld beceme interested in music who would never otherwise.” A 
Sudaywau helunlly tallgoneto chaas. nisay writes” your Guise 


has bruught much papeeieen to my family, 
dest purchase he ever made.”” Another: 


iments, wi h full instruetions»by mail, sl Reet paid, for only ONE DOLLaR. 
er 


this method you are taught twenty 


tad. B: 
pment 9 ‘é We don't expect to make you 


jians when they Once get 
writes: “It oughtto bein the reach of every one. Thon. 
had listened for years. to his wife and daughter without 

ad gonetochuich A — writes: “Your Guide 
husband says it 16 the 
not measure its value to 
’ The entire twenty pléces of familiar muste and accom. 


“y cua 


tw ata a 2 hg, more thun thas for « single 


co. 1 Publishers, 339-341 Sixth Ave., N. Y. 








Bros., Sth Ave. and 34th St. 


To secure 
| ! IG OFFER future trade, 
aan wew lon receipt of 5—3 

ct, stampsand Names and 

i Address of 4 friends, send this 

a goran Tortoise shell 4 blade 

mal in. Steel Knife with Tooth- 

b ck and Toilet blade, or 2 for 

25 cts, and8 Names. Address 

Py E. LOWEY, 85 Nassau St., N. Y. 








BATTERY JARS. 
ELECTRIC LIGHT GLOBES 


OF ALL KINDS 
MANUFACTURED BY 
Empire State Flint Glass Works. 
F. THILL, 104 to 112 KENT AV., 
Brooklyn, E. D., N. Y 


CORNELL UNIVERSITY 


COURSES IN 
Electrical Engineering, 


Mechanical Engineering, 
Civil Engineering 

_and Architecture 

nat9 A. 


Entrance Examinations Be 
M., June 18 and Sept. 18, 1883. 


For the University ReraisTerR. containing full 
statements regarding requirements for admission, 
courses of study, ey tog eo my expenses, free 
scholarships, etc., and for special inf ormaticn, apply 
to THE PRESIDENT Of CORNELL University, Ithaca, 
ee 











FREE GIFT. 


We want 150,000 names of 
people living in small towns 

and on farms, to rend our 
Catalogue of Novelties, use- 
ful Inventions and Publica- 
tions We have deter 
mined to give to each per- 
son who sends us the names 
a address of five such 
people and 15 three-cent 
postage — (to pay for 





king, postage and this 


Pavertisement) either of 
these elegant Stone Rings. 
They are made especially 
for us, and are elegant 14- 
karat Rolled Gold, with the 
best stones, Cameo and Foil 
Back Imitation Diamonds; 
they cannot be told from 
+ realgems unless examined 
= by an expert with a file and 
by weight. Address 
“BRO ERIN ¥! Co., 





LECLANCHE BATTE RY. 


(PATENTED } 





PRISM BATTERY, COMPLETE. 
Size of Jar 6 x 414 inches. 


GREAT TELEPHONE BATTERY. 


The Realization of 
SIMPLICITY AND EFFICIENCY 


In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get 
out of order. Lasts without renewal from six 
months to several years, according to use. 


ADOPTED AND USED = THE 
American Bell Telephone Com 
Metrepfetan Telephone and Meatagh Com- 

Western Union Telegraph Company. 

Gold and Stock Telegraph Company, with 
their battery telephones. 

And by all the Telephone Companies and Ex- 
ehanges in the United States, 

The attention of the public is called to the new 
form of Leclanché Battery, in which the porous 
cell is dispedised with and for it substituted a 
pair of compressed Placques or Prisms, which 
are simply strapped to the Carbon (as shown in 
cut). The Prism Battery is, more easily and 
cheaply cleaned and renewed than any other 
battery. Beware of Infringements and 
Worthless Imitations. 

Every genuine Leclanche Battery has 
the words Pile-Leclanche stamped on the 
carbon head, jar and prisms.: All others are 
spurious. 

‘*Prisms” and Porous Cell Batteries for sale in 
any quantity. Zine and Sal Ammoniac of 
superior quality. 


The Leclanche Battery Co. 
149 West 18th St., New York. 


L. G TILLOTSON & CO., Sole Agents 


Nos. 5 & 7 DEY STRERT, N. Y. 
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BOOKS ON TELEGRAPHIC LITERATURE. 


PUBLISHED AND FOR SALE BY 
W. J. JOHNSTON, NO. 9 MURRAY STREET, NEW YORK. 


Copiés promptly mailed, POSTAGE PREPAID, on receipt of price. 


TELEGRAPHIC TALES AND TELEGRAPHIC HISTORY, A Popular Account of the 
Electric Telegraph; its Uses, Extent and Outgrowths, By W. J. Jounston, Editor of THE 
Execrrican Wortp. Second Edition: Revised and Enlarged. 286 pages, cloth. $1.00. 


CONTENTS. 


Pre-Electric Telegraphs—The Electric Telegraph; its Beginning and Development—Introduction’ of the 
Electric Télegraph in the United States—A Chapter about Operators and Messetigers—The Telegraph in War— 
Cable Telegraphs—Humors of the Telegraph—Telegraphic ‘* Bulls ""—Lightning Freaks and Batteries—Sharp 
Practice by Telegraph—The Telegraph a Universal Institution—The Weather Reports—The Railroad Telegraphic 
System—Electricity and Life—Outgrowths of the Telegraph—The Paris Electrical Exhibition. 


This timely work aims to give, in popular language, such information in reference to the 
electric telegraph and kindred subjects, including the telephone and the electric light, as is 
likely to interest both professional electricians and those of the general reading public who 
desire to keep well up with the progress and development of modern inventions. The suc- 
cess of the book has been a marvel, the first large edition having been sold out in a few months. 
The second edition is more comprehensive than the first, and is produced in the same hand- 
some style. No change is made in the price, and the publisher believes ‘‘ Tales and History” 
to be one of the cheapest books of information and entertainment now before the people. 
Readers find in it very instructive matters presented without technicalities, and affording 
recreative reading which leaves valuable results. It is fascinating as a story, yet every pos- 
sessor has in ita full and complete history of the development of the most wonderful achieve- 
ment of modern progress—namely, the subjugation of the lightning and its service to the 
needs of man—and, within a moderate compass, all that the general reader requires to know 
about the subject treated. 


LIGHTNING FLASHES AND ELECTRIC DASHES. A volume of Choice Telegraphic 
Literature, Humor, Fun, Wit and Wisdom. 160 pages, cloth. [llustrated. Price, $1.00. 


‘ CONTENTS. 


The Telegraphier’s Dream—Some Curious Anecdotes of the Wire—Prof. Morse and the Telegraph—Song of 
the Plug+Joseph Christie—A Centennial Telegraphic Romance—By Telegraph—An Evening Reverie—E. 0. 
Chase—The Telephoné—Position is Everything—A Leaf of Autobiography—Kate; an Electro-Méchanical 
Romance—Ont of A eorge Washington Cribbs’ Telegram—Scenes on a Jersey Railroad—Telégraphy, 
Ancient and’ Modern—Thoughts for Séfious Moments—Scrapes—A Reminiscence—Poor Dick—The Telephone— 
Cabling Across the Atlaritic—Vow of the Six Telegraph Operators—Some Experience Mit a Railroats—Lull of 
Business in thé Ladies’ Departmenit—Putting “Ile” in the Batteries—Wooing by Wire—Interesting Reminis- 
cences of'a Summer in the Countty—The Teleptione—A Shocking Affair—The Telegraph Dispatch—'Tis Better 
to have Loved and Lost—Snags—How a Signal Service Man Lost his Sweetheart—Manager’s Out— Manager's 
In—Into"the Jaws of Death— Hamilton Doless—Scenes and Incidents in a Superintendent's Office—Our Night Car 
—Lightning Anecdotes—A. D. 1900—A Deep, Dire, Dreadful Tragedy, in Four Acts—$1,000 Reward ; My Foot 
Race with a Telegram—A Slight Mistake—The Telegrapher’s Song—The Te-leg-rapher—Wives for Two; or 
Joe's Little Joke—Leander's Tour of Investigation—Congressional Investigating Committee—Song of the Wire— 
Some Gfavé Thotiglits—The'V olcanograpt— Month of May—The Quadreplex—A Perilous Christmas Courtshi:— 
Playing with Fire—What Came of Being Caught in a Snow-Storm. 


This popular book is well described on its title-page as ‘‘a volume of choice telegraphic 
literature, humor, fun, wit and wisdom, contributed to by all the principal writers in the ranks 
of telegraphic literature, a8 well as several well-known outsiders, with numerous wood-cut illus- 
trations.’’ ‘‘ Lightning Flashes ” is one of a class of books of growing value in these busy days; 
such as the weary, mind finds to bea diversion and a rest. Who, among the readers of this para- 
graph, has not felt the need of a book ready to hand and pleasant to handle, in good plain type, 
with pictures as various in style as its letter-press, and which, opened anywhere and every- 
where, gives good entertainment complete in itself within the limit of at most four or five pages. 
Such & book is ‘Lightning Flashes.” Besides much humorous and entertaining matter, it 
contains the best account of Prof. Morse’s invention of the telegraph, by Benson J. Lossing, 
LL.D. The interest of telegraphists in the book is inereased by the fact that most of its 
illustrations were drawn by membefs of the telegraphic profession. 


SAM JOHNSON, The Experience and Observations of a Railroad Telegraph Operator. By 
J. ALBERT CLIPPINGER. Paper, 75c.; cloth, $1.00. 
CONTENTS, 


Princeton—An Unknown Visitor—“ Tricks of the Trade’—A Serious Joke—More Daring than Wise— 
“ Throws "up:the Sporige!”"=“‘ Wihiy do all Railroadef$ Swear? "—Telegraphing Extraordinary—A Revelation—A 
“ Soft Shap ”—A Rush ofthe Fair—Van Wert—A Warm Reception—Tbe Alarm—A “ Little Unpleasantness "— 
Confidence Operators“ Lightning Flashes ”—'Lasting Electricity —A Change—Railroading Under Difficulties— 
Playing Checkers by Telegraph—“ Ignorance is Bliss "—Sam's Epitaph—A Surprise—Pete Jones—Perquisites— 
An Epidemic—G ushing+Snappishness and Simplicity—A ‘‘ Knoek-Down ” Argument—Temptation—“ Bulling "— 
A Long and Arduous Siegec—Newtown—Newtown Excited—Qualifications Necessary to be Popular at Newtown 
—Business—A Colored Joke—Odds and Ends—Sam Resolves to Leave Newtown—“ Out of the Frying Pan 
into the Fire "—Hollis—Sam’s Fourth of July Breakfast—A Perilous Ride—Sam Engaged—“ Soulless Corpora- 
tions ’—California—Whims—Poverty Flat—Sugarville, Poverty Flat and Beetland Railroad—Obsérvation— 
Train Men in California—Railroaders Religiously—Her First Appearance on the “ String,” and Some Incidents 
that Follow in her Train—An Explanation—Phantom Railroaders—Tramps—Strange but True—The Only One 
—Stealing Time—Flagging the Moon—‘‘ Truth is Stranger than Fiction "Telegraph Line Repairing—Recrea- 
tion—Saturday Evening—Should Railroaders Marry !—Timothy Plunger—Mickey McFadden—Moses Hunt— 
Jeremiah Ludlow—Larry Blucher—John Keyser—Jake Howell—Darby Dixon—Railroad Telegraph Operators. 


‘Sam Johnson” is the only work published giving an insight into the social life of rail- 
roaders—men whose duty it is to control, for the benefit of society, the operations of steam 
and electricity. Sam/’s experiences were largely among the inhabitants of distant and thinly- 
settled localities, affording*in their recital much humor and quaintness. The variety, fresh- 
ness and mirthfulness of this book give it great popularity, particularly among men of Sam 
Johnson's class, who find it a treasure of entertainment in their leisure moments, 


WIRED LOVE. A Romance of Dots and Dashes. By Evra Cuerver Tuayer. 256 pages, 
cloth. ° 750. 
CONTENTS. 


Sounds from a Distant “C ’—At the Hotel Norman—Visible and Invisible Frionds—Neighborly Calls— 
Quimby Bursts Forth in Eloquence—Collapse of the Romance—‘' Good-By ""—The Feast—Unexpected Visitors— 


The Broken Circuit Reunited—Miss Kling Telegraphically Baffled—Crosses on the Line—The Wrong Woman— 


Quimby Accepts the Situation—One Summer Day—O. K. 


The writer of this clever, bright story, had a happy inspiration when she hit upon its 
subject. Her work gives a pleasing and faithful insight into the every-day life of telegraph 
operators, male and female. In the development of the plot, their recreations, loves and 
jealousies, the humor which lightens their toils, their business aspirations, diverse peculiari- 
ties, and their domestic life, are delightfully described, and all consistently within the artistic 
necessities of the successful novel. People who take up this work are apt to read it from be- 
ginning to end without loss of time. ‘‘Wired Love” is, in brief, an eminently successful 


story, in which American telegraphists are deeply interested because of its special reference |j 


to their occupation; but no more so than the general public, who find in it the first and only 
novel having as its principal characters the useful and intelligent,class of persons who both, 
make the lightning talk and interpret to those who need its disclosures what it has to say. 
for them. The book is both cheap, attractive and of lasting interest. , 
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Abernethy’s Commercial and Railway Telegraphy..............0.0606006: Cloth.'} $2.00 
Andersén’s Lightning Conductors ...........-...s0sesse+0e oe ev esenegeceneewsrees Cloth. | 6.50 
Ayrton’s Improvements Science can effect.............. 0 Cone esenemesteccceces Paper. 20 
BRaile’s Wonders of Electricity. ..................-.008 dhbvotade. ccdel sbeecd «tad Cloth. | 1.25 
Reechey’s Electro Telegraphy ........-++s.-seeceeseeees Pere cereonvescersereresecs Cloth, 40 
Bell’s Lectures on the Telephone... ....... 66565 -6:cteevees ones Vieb pte bodowech oct Paper. 60 
BRond’s Handbook of the Telegraph. ..............eccccseeenc scence teeewenenees + Boarde.| 1.20 
Cavendish’s Electrical Researches .............ceeeeseseeeeetecs Ob EB Ep bo eewve gee Cloth, | 5.00 
Clark and Sabine’s Electrical Tables and Formul?e...........+.....-+.+++: Cloth. | 5.00 
Culley’s Handbook of Practical Te.egraphy.......... Abobo de dedi Seed Vevcnd Cloth. | 6.00 
Cumming’s Theory of Electricity............+.+ce+seseee ee STTTT JacBeccecet Cloth. ; 3.00 
Davis & Rae’s Electrical Diagrams and Connections............ ide covces Cloth. | 2.00 
Day’s Exercises in Electrical and Magnetic Measurement................ Cloth, | 1.00 
Dolbear’s Telephhome.......... ccecccccccccscceceseeceenewens Cb eo SRO We ccd Meow ov bdec Cloth. 50 
Douglas’ Telegraph Construction. .............-+---- seers #0 6 we oe po ccdewanc’s Cloth. | 6.00 
Dredge’s Electric Mlumimation ................sceceeeceseteeessceeeseseoeses see-| Cloth, | 7.50 
DuMoncel’s Telephone, Microphone and Phonograph................- «+.»-| Cloth, | 1.25 
DuaMoncel’s Electric Lighting......... Oc ee er cececceenceseeeeevereeenecesereeeeete Cloth, | 1.25 
DuMoncel’s Electro Magnets. American Edition........eceessceseeeeeecesewenens Boards. 50 
DuMoncel’s Electro Magnets. English Edition. .....+ .....ssseeeseeeceeeeeeeeeees Cloth. 5 
Dyer’s Induction Coils..,,... Th ee ts eee ee +3.05| Boards| = .60 
*«Electric Lighting Act, 1882...........--.0+++- p. .ceeee > oe te Se a Cloth. 2.00 
: Faraday’s Researches in Electricity. 3 Vols....... oe aie ccccee Pa oo sueae Oloth, | 20.00 
Ferguson’s Electricity. New Edition..............-++-seerseeereseneees eocccesccees Cloth. | 1.50 
Gordon’s Lectures on Induction)... ............ 6-0. e eee e eens ee .80 
Gordon’s Electricity and Magnetism, 2 Vols.........-.---++++» peso. -ccbaane en Cloth, | 7.00 
Gore’s Electro-Metallurgy ..........-..-ecesee ec ceecceeeeereeneeseees ones Mbeaskie Cloth. | 2.50 
Grierson’s Electric Lighting by Water Power. ............-sssseesseseeneee Paper. AD 
Harris’ Rudimentary Electricity .............:65..:s-scneeeencenceneseseeecssons Boards.| .60 
Harris’ Rudimentary Galvanism...............-..0.-eseeeeeeeee ode dvbebbee tse] BORDER 60 
Harris’ Rudimentary Magnetism. ............. .-.0+sceeeeeeereeee eeeereccccsces Boards.| 1.80 
Haskins’ Galvanometer ......... Gdbob¥cckoccdscghsccsecececccenscedeccs ebeocrs ++«--|Morocco} 1.50 
Hedges’ Useful Information on Electric Lighting................++.+ss+0+: Cloth. | 1.15 
Higg’s Candle Power of the Electric Light.............-.+..sseesseeceeeeens .| Paper. 25 
Higg’s Electric Transmission Of Power ..............-.--ssssseceeseeesseeeenes Cloth. | 1.20 
Holmes’ Electric Light Popularly Explained ..............65+:seeeecsseeeees Paper. 40 
Hoskizer’s Laying and Repairing of Cables................. Joccveccodecstsee Cloth. | 1.50 
Hoskiser’s Guide for Testing Telegraph Cables...................+s.ss0++ --.| Cloth, | 1.50 
Hospitalier’s Modern Applications of Electricity...............+.+«+++.+» «-| Cloth. | 4.50 
Incandescent Electric Lights................+- Decddccs cbcesevecece oosepege eoas++.| Boards, -50 
Jenkin’s Electricity and Magnetism. ..........++++-s+9++ ete sece prccenreacccee Cloth. | 1.60 
Kompe’s Electrical Testing .,..........cccce ceccececccctcceercneecceeessencoenees Cloth. | 5.00 
Langdon’s Application of Electricity to Railway Working.............. Cloth. | 1.50 
Lardner’s Natural Philosophy, Electricity, Magnetism, & Acoustics.... Cloth. | 2.00 
Larrabee’s Cipher, Letter and Telegraph Code ................0ceeeeeeeeeee Flexible} 1.00 
Levander’s Solution of Questions in Magnetism and Electricity....... Cloth. | 1.00 
Loekwood’s Practical Information for Telephonmists...................00008 Cloth. | 1.00 
Loring’s Handbook of the Telegraph............. Morocco, 1.00; Cloth, 75;....| Boards.) .50 
Maxwell's Electricity and Magnetism. 2 Vols....... b webb edgers SdGEt peeeeerees Cloth. | 8,00 
Maxwell’s Elementary Treatise on Electricity...................ceesceees es Cloth. | 2.00 
McGregor’s Questions on Magnetism add Eleetricity..................:... Boerds. .60 
Napier’s Manual of Electro-Metallurgy...........:cceesceecscescsceceeecseeues Cloth. | 3.00 
Nisudlet*s Mlectric’ Batherbes, .... 6.0... ccecccccncececepeceeccceipeasecnecsscdcepar Cloth. | 2,50 
Noad’s Students’ Text-Book of Electricity ...,....... Pe PEE Ay E> Cloth, | 4.00 
Parnell’s Action of Lightming ..........5--cnneeecessenaseceneeee © coup sensemae ah ..| Cloth.’| 3.00 
Pope’s Moudera Praétice of the Electrie Telegraph ........... ED. «:«veitlaoal Cloth, | 2.00 
Preece & Sivewright'’s Pelegrmply ........ 62.0.0... ce cece cesses cececeeceeceeees Cloth. | 1.50 
Prescott’s Electricity and the Electric Telegraph. ..............00s00. eevee Cloth. | 5.00 
Prescott’s Telephone, Electric Light and other Recent Inventions,.,..| Cloth, | 4.00 
Reports of Committee on Electrical Standards ..............00sccssceeceeeee Cloth. | 3.75 
Sabine’s History and Progress of the Electric Telegraph................. Cloth. | 1.25 
Sawyer’s Electric Lighting by Incandescencer ..........66.seecceee serene eve} Cloth. | 9.50 
Schwendler’s Testimg. 2 Vols..............sscessececevecssessecceseesshwsessuseedes Cloth, |. 8.00 
Shoolbred’s Electric Lightimg...............:seccescescceecencceccerseeteeee eveee}, Cloth, | 2.00 
Smith’s Manual of Tel@Gr@pny..............sccecececcccccescerscesccseesceeeees Paper. *30 
Spiing’s Lightning Protection....................6..:s000008 geht hhc bed aaa Goth. | “1.50 
Sprague’s Electric Lighting................++:sse0+-dew- = BER UUs cede s| Paper.j. .40 
Thompson’s Klementary Eilettricity and Magnetism.,.............05-++0. ,.| Cloth. | 1.25 
Tyndall's Lessons in Electricity......... wnee dageeens sandharesten ereeeeseces eyes} Cloth, |. 1,00 
Tyndall's Light and Electricity................ weepecinesedsnannet ae seen} Cloth, | 1.95 
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Urquhart’s Blettro-Typing..................0.ceeceeceecceescesecsens sese.cecoeee| Cloth, | 2.00 
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Copies of any of the above pooxs, or of any other work relating to the Bcience 
of Electricity will be promptly forwarded to any ad ‘in the United States, 
Canada, Newfoundland, Mexico, or any foreign country in the Universal Postal 
Union, postage prepaid, on receipt of the price.’ 

Renfittance can be made by Post Office order, draft, registered letter and 
express. Address 


W.»J. JOHNSTON, PUBLISHER, 


No. 9 Murray Street, New York. 
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TELEPHONE SERVICE 


Without Induction and with Clear Ar- 
ticulation. 


Nos, 14 and 12 Spiral Wire for long and short 
lines. 


American Spiral Telephone Wire Co., 
43 Milk St., Boston, Mazs., U. 8. 


J. H. LONGSTREET, 


No. 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 


ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 
road Use a Specialty. 








9 Barolay Street, | Handsome 


THE LATEST IMPROVEMENT. 


a a : 


THE NEW KERNER STYLOGRAPHIC PEN. 


Indorsed by all telegraphists who have ever used it. Over 200 Sold in the NEW YORK CITY POST-OFFICE. 


$1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 


For our No. 1 Pen, EQUAL TO THE BEST. No. 2, Handsomely’ Engraved, $1.25, No, 8, Gold Mounted, $1.50, No, 4, Gold Poi 
y Chased, $3.00. Sent post-paid on receipt of price. oor : y ‘ . um nt, Cover 


ca 


INCLOSE TEN CENTS EXTRA FOR REGISTRATION. 


Address THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 


AGENTS WANTED. 











We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 


Pins, Painted, $1! per thousand 
Brackets Plain, $13 per thousand. 
Brackets, Painted, $15 per thousand. 


BEST QUALITY OF OAK, 


SPECIAL REDUCTION ON LARGE ORDERS. 


L. B. HARRIS, 
Manchester, N. H. 











No. 20. K. Kry . 
ape shame Key is a perfect waite 
an pure platinum points. 
$1.45, C. O. D., subject to inspection. 


key 
rice, 


privilege to examine before paying for them. 


These instruments are neat in appearance, stro’ 
sounder are iron, japanned, and nicely ornamented with 
the screws, check-nuts, gs etc., are of brass, nicely finish- 

e 


and look as wellas brass. Alli 
ed. The contact points in the key are pure 


and wound to work on a line from a few feet to 10 miles without relay. 
If you want chea, instruments, send for my reduced price list, which I mail free of 
charge. Wil) fill all orders the same day I receive them. Address, mentioning THE OrERaTOR, 


A. B. LYMAN & CO., 


89 SOUTH WATER STREET, 


The above Sounder is warranted to work well 
where any sounder will. Price, $2.60, C. O. D., with 
privilege to examine before paying for it. 


The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 1b. vitriol, 15 ft. office wire, etc., all nicely packed and sent U. O. D., 








(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunciator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables, 
etc.,etco. ~~ 


Office and Factory, 67 Stewart Street, Providence, R. I. 
CLEVELAND, 0. EUGENE F. PHILLIPS, President. W. H. SA WYER, Secretary and Blectricien. 


No. 20. K. SounNpDER. 


$4.50, with 


and durable. The bases of the key and 
ld leaf. The levers are iron, bronzed, 


inum, sounder magnets are full size, 











CHESTER & CO., 


22 New Church St., N. Y. 
Formerly C. T. & J. N. Chester, 104 Centre St. 
Consulting Engineers and Electricians. 

Special attention given to developing inven- 
tions and securing patents. Expert advice given: 
every class of electro mechanical construction 


attended to, and all classes of electric supplies 
furnished. P. O. Box 2766. 


GEO, H. WHIPPLE, 


58 Exchange Place, N. Y. 


ELECTRIC LIGHT 
TELEPHONE, 
TELEGRAPH 


—AND— 


__. Miscellaneous Stocks. 


Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 


Send for samples, circulars and prices to 


COURTENAY & TRULL, 








PREMIUM APPARATUS. ONLY $5.00. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 





The PREMIUM APPARATUS AND OUTFIT 
comprises the famous “NEW GIANT 
SOUNDER PERFECTED,” and the ‘NEW 
CURVED KEY,” placed upon a splendidly 
polished base, with a cell of Callaud Bat- 
tery, Chemicals, Office Wire, etc., for $5, 
when the money accompanies the order. 





he 


. 
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These instruments are the exact size and 
. form of those upon which we received the 
e highest award at the late Centennial Ex- 
‘ hibition over all competitors. Everything 

- reliable, and so guaranteed, or money 
refunded. 


Since the introduction of the ‘‘ Premium 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from 1 to 
20 miles in length. 


INSTRUMENT WITHOUT BATTERY, 





PRICE, COMPLETE OUTFIT, $4.20. 


$5.00. 
Instrument wound with finer wires for lines of one to 15 miles, $5.00 4. Cel of Battery, Complete, 80 cents: Premium Sounder, Separate Base, 


50; Premium Key, Separate Base, $1.75; Premium Apparatus, Key and Sounder entirely Nickel plated without battery, $5.20 

renee Nickel-plated Instrument, with bat and outfit, $6.00; Sounder, Separate Base, $3.25; Key, $2.00. Money in bane MM, ' 
_ Instruments without battery, sent by mail. 55 centsextra. Battery jars cannot be sent by mail. All orders will receive our prompt and careful 
attention. To prevent pe Ay shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. OU. money » Tegistered setter, draft or express, which will insure safe delivery. Send for catalogues and circulars before 


PARTRICR & CARTER, 


(ESTABLISHED 1867). 





No. 15 Dey St., New York. 


MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 


No. 114 South Second Street, Philadelphia. 
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HE GREATEST NOVELTY OF THE AGE’ 

a valuableLung Expatider and Strengthener- 
Just the thing for Operators. Send 12 cents for 
the LUNG TOP, post-paid. Forr INDUSTRY 
MANUFACTURING o., 7 Broadway, N. Y. 


THE CARBONS 


MANUFACTURED BY THE 


American Carbon Go, 


ST. LOUIS, MO., 
Are Warranted the Best 


FOR ELECTRIC LIGHTS. 
L. G. TILLOTSON & CO., 
partes: es 


MACHINERY 


FOR THE MANUFACTURE OF 


Telepraph Cables. 


Wire Stranding Machines. 
Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 








Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 
Manchester, - ~ “ 


JOHNSTON’S 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


AND FOR 


General Expert Electrical Work. 


England. 








This agency, which we have just opened, com- 
prises two distinct departments, each of which offers 
electrical men and the public generally special 


facilities never before placed at their command. 





The Patent Department 


is intended as a special convenience to electrical 
inventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent, 
either in this country or abroad, and is prepared to 
attend to general patent business in all its details. It 
is in charge of a corps of able ELECTRICIANS and 
PATENT SOLICITORS, and possesses advantages 
for taking out electrical patents not afforded by 
any other agency. 


The Technical Department 


is opened to the public as a medium of general 
technical information on all matters relating to 
electrical science. Some of the most noted elec- 
tricians and experts are affiliated to this agency, and 
we are in a position to guarantee satisfaction to all 
desiring to avail themselves of its superior advan- 
tages. 

In short, this agency will place its experts at the 
disposition of the public in all matters coming within 
the province of the electrical engineer, and clients 
may always rely upon conscientious, painstaking 
and thoroughly intelligent work at reasonable rates, 


For further information address 


W. J. JOHNSTON, 


Office of Tag ELgcorricaL WoRLD, 
No, 8 Murray Street, New York, 


THE AMERICAN BELL TELEPHONE COMPANY, 


TEN SETS REEDS. 








a BEATTY'S (22; ORGANS 


Fine Walnut Case, « PARLON “ORGAN, 
Height, 75 ins. atty’s 
Depth, 46 ins. a Now, eady, by 
Width, 24 ins, : 
inutes, 











33360 
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by correspondence 
EB 


Any person who will call 
rm | select organ in per- 

ed for traveling = Son. 
Es Leave New Yor City foot 
= Barclay st., 7:30 or 9 A. M.; 
= 1,3:30,or7 P. vapoe 








— , = Orean' orks in existence, 
= 9 —— = onewes. supeesr pte 


Address or 
* Call upon 





ANIEL F. BEATTY, Washington, New Jersey, 








THEO. N. VAIL, General Manager. 
This Company, owning the Original 


. H. FORBES, President. W. R. DRIVER, Treasurer. 
GROUND LINE 








Patents of Alexander G Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, un an arran ent 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
ny, the American Speaking Telephone 
mpany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now pre to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
his company desires to es with 

D persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied territory, similar to 

lc those now in operation in all the principal 
cities in this country. 

ponsible and energetic persons are 

required to act as licensees tor the pur- 





“ 

















pose of establishing 


B PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


= SPEAKING TUBE 


pennants, for which instruments will be 
eased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns where Ex- 
change systems already exist, in ord-r to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems, 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 


marine 





ae yy liable to prosecution, and for damages for infringement, and will be prosecuted accord- 


to the full extent of the iaw. 














“Two New Books of Incalcuiable Value.” 


HOW TO BUILD A HOUSE, costing the oop ap 
i i ) proved designs for Villas, 
Cottages, Farm Houses, and Suburban Residences, ranging in cost 

from $350 to $20,000, large quarto, 178 illustrations. Price cents, 


BARNS AND OUTHOUSES, (Just Published) 


containiig most practical designs tor Farm Barns, Stock 
Carriage Houses, Stables, Dairies, Hog Houses, Chicken bot 
Artificial Rearing Apparatus, Corn Cribs, Granaries, smoke 
Houses, Ice Houses, Bee Houses, Summer Houses, Bird Houses 
Hot Beds, Green Houses, Graperies, How to lay out Farms 
and Gardens. Desi ns for Lawn and Hanging Baskets, 
Garden Vases, Fountains, and valuable illustrated 
ape on te D nes Upperete Buildings, How 
* mprove 0 arns, ete. arge quarto, 2 - 
trations, Price 50 cents. en neens: aves 
“Lhe Wonder is that a publication of this kind 
has not been issued before.”—N. ¥. Weekly Witness, 
“Precisely meets a want which thousands have 
felt.”"—N. ¥. Observer. “The most practical book 
we have ever seen.”’—Epi i Methodia, “A re- 
sponsible Association.’’—Christian at Work.— 
The only low priced books on these subjects ever 
blished’ They show WHAT to build and 
oO tobuild. Send@1 and get both books 
y return mail, post paid. Money returned for both 
or either, ifnot entirely satisfactory. Address, 


Co-operative Bullding Pian 
% Beekman Bt., (Box 2702,) New York, 











BUILT RaW 


Af : EROMs 
2007 association /S 


EGOVIACE 





wh 


ENGLISH 


Patent ( Office. 
H. GARDNER, 


166 Fleet St., 
London. 
Successor to 

Messrs. Robertson, Broo- 
mal & Co. 

Gives prompt person- 
al attention. fae ob- 
tains Patents for In- 
ventions, Protection 
for Trade M etc., 

«4 fixeu — eet 

charges. Pamphlet o 

costs gratis. 


Thirty years’ practi- 
cal experience, 
Provisional Protection, £8. 


DELANO, HAINES & CO. 


BROKERS, PROMOTERS 
AND 


Ceneral Commission Merchants 
NEW YORK AND MEXICO. 


The Organization of ‘Companies and the 
Development of Electrical Enterprises of merit 


a specialty. 








NEW YORK CITY. 
F. M. DELANO, | Pema Court, 5 Beekman 
J. D. HAINES, Street. 
MEXICO CITY. 


G. W. LA RUE, )} Primera Calle de San Fran- 
G. L. WILEY, § cisco, &. 


EXECUTIVE OFFICERS OF 


“The Mexican Telephone Company,” 


J. D. HAINES, 
Treasurer. 


¥.™M. DELANO, 
President, 


W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 


Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 





MANUFACTURERS OF 


Submarine, Subterranean and Aeria 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


Henley’s Patent Ozokerited Oore, 


Henley’s Patent Dynamo Machines 
and Electric Lamps. 


Estimates for any kind of cables or core fur- 
nished, OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 


Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 


Western Electric Co., New York, Chicago, 
THE FAURE ACCUMULATORS 


ELECTRIC +STORAGE BATTERIES. 


The heretofore missing link in Electric Light- 
ing. No machinery of any kind required on or 
near the premises. 


The light produced from these batteries is always 
ABSOLUTELY STEADY aud pure and free from 
the FLICKER or PULSATION that is apparent ia 
every light coming direct from a dynamo. 

Tbe consumer is free from the uncertainty o, 
sbeam power, and the liability of all kinds of machi- 
nery to stop at the most inopportune moment. These 
batteries enable a vast saving of money, both in in- 
troducing and in after use, besides affording hereto 
fore unknown cc: fort in the use of electricity. 


They are Ap cobie for Power as well 
as ‘ 





For the privilege to organize companies under this 
patent, or for the purpose of isolated plants in any of 
the following States : 

Virginia, North Carolina, South Carolina, Alabama, 

Georgia, Florida, Texas, Louisiana, Mississippi, 


Application may be made to 


DAVIS & PROAL, 
BALTIMORE, md., 


Rowns 29 and 31, Chamber of Commerce Building, 


who are the nonapere for the Parent Company in 

e above named States, and who are prepared in 
its name to issue licenses, 

They will be pleased to give any information re- 
cording the system. 

The batteries are in practical use in the Chamber 
of Commerce Building, and in our < ffices, where the 
entire working of the system can be seen and ex- 


ned, 
° All communications wil) have immediate attention, 


AUGUSTU- G, DAVIS, A. B, PROAL, 
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HOLMES, BOOTH .& HAY DENS, 
EFIREPROOF iINSULATH®D sa et ae LIGHT WIRE 

From Pure L Superior: 


Patent “*K..K.”’ Fnalat 


2Opper » 
49 CHAMBERS ST., N. Y. Ae 





i a y ‘Guaranteed. 
‘Wire. for ann es Telegraph, Use. 
TERBURY, CONN 8 FEDERAL ST., BOSTON. 











e 


HAINES BROS, ‘Paeennenenr | 
Promoters and Brokers 


56 BROADWAY, N. Y. 
Electrical Stocks .a Specialty. aria 
Yellow Cedar Tele aph Poles, 

Railroad Ties, Paving Timber and: Fence:-Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies” Use. 


veo 


1 
a 


























The Michael Bay Lumber Co, (Limited) have on hand and cut to order-¥ellow Cedar Telegrapb 
Poles, which will last from eight to ten years longer than. white cedar or ehestnut. Yard. and 
office at Buffalo, Black Rock, N. Y. Standard poles, 26 feet. @ inch: 6 and 7 inch-top, 
and long poles from 85 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 


April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, °N. -Y., 
Post Office Box 297. 








Will receive prompt attention, 


HOOLE MANUFACTURING CO, 


46 Bond St., New.York. — 
HENRY W. GWINNER, WH. H. WOOLVERTON 
President. Treasurer. 


pared to furnish, at short; notice, full lines of 
PCommnnicetions and orders will receive wets der — 





0000: 


This Company is 
FACTORY SUPPLI 





CHECKS. BRASS TAGS. 
Consecutively nee pered and 
AtOTaL CHEGER. punched at end, or both 
RESTAURANT CHECKS, ends, for use of Laundries. 
Le hgh ae UNIFORMS. 
4 ’ For so he ge Caps of 
POOL CHECKS. every form, Canvas Caps 
BADGES. Cloth Caps, Sailor and 
Yachting Caps, Hats, Hel- 
Cop Badges, Breast Badges, mets, Sailor Suits, Jerseys, 
edals an for Soci- Buttons, with name of or- 
eties. Special designs fur- ganization, monogram, or 
nished. special designs. 
CONDUCTORS’ PUNCHES. HAND STAMPS. 





GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Necretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO., 


PITTSBURGH, PENNA.. 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


¢ ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


tay” Plans, estimates and detailed descriptions, tog together with references to a atus in prac- 
tical operation, will be furnished upon application. ope . 
Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 


Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, - ENGLAND. 


¥'ire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States. 
Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CO., 


Sole Agents for the United States, 


17 Dey St., N.Y. 











, -and anticipatin ae at an early da 


PHOSPHOR- BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST ond Bist Fe BEST for line wires. of electric 
and seoustic telephones. ae ct nor’ RUST. ISTS 
SMOKE. ACIDS and DAMPNESS. 1 t STRETCH tiioFe “than 
its weight per mile. 


‘PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


superior to German silver or brass for electrical apparatus. lt 
extensiv: 


: P, thos phot. Bronze.” ely used throughout the country. Address 


PHE PHOSPHOR-BRONZE SMELTING CO., LIMITED, 
T., PHILADELPHIA, PA 
of the ~~ . i nll weed Sole Manufacturers of Phosphor Bronze in the United States, 


TELEPHONE WIRE. 


& MOEN MANUFACTURING COMPANY. 


er Seren, Bee oes 


; times 
Trade : 


















ie pomp ee cari 1881. CaprTraL $1,500,000. 

16 Cliff amd 241 Pearl Street, New York. 
. 215 Lake Street, Chicago. 

This company | having giveu careful attention to Telegraph Wire from the introduction of the 

Artot ‘Telegraph apy, =a: with reference to the conditions necessary to highest electric 

‘conductiv does not hesitate to recommend this class of its products as Sone in that par- 

‘ticular. Being: the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


the tdemand that would exist for that article, they bave 
seer Teleph roved cé ie eaibads and sppliances for the production of Telegraph as well 
‘as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
“PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DoUBLE SIEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone purposes is thoroughiy tested 
before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation. 
Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upon 


ye 
B.—The qualities known as extra Best (E. B. B.) and Best Best (B. B.) kept constantly in stock. 


ARC LIGHTS. 





















WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 


of Machine. of Arc Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
q 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 


We shall commence this month the shipment of 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 
GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
— regarding them, which have beeu so industriously circulated of late, are false in every partic- 


THE BRUSH ELECTRIC CoO., 


No. 379 Euclid Avenue, 
CLEVELAND - - OHIO. 


May 12, 1883. 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 
MANUFACTURERS oF 


Telegraph Instruments and Supplies, Hotel and House Annunclators, Burglar Alarms and Call Bells, Electro-Mercurial 


CHICAGO, 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone. Exchange Switch Boards, etc. 


UNDERGROUND AND AERIAL CABLES, 


AND TELEPHONE APPARATUS OF EVERY DESCRIPTION: 


CORRESPONDENCE SOT.ICITED. 


a 





TROPICAL AMERICAN 
TELEPHONE CO. 


Assignee of 


Professor Alexander Graham Bell, 
Francis Blake, Watson, Andres, 
Roosevelt, Fuller, et al., 


IN 


Central and South America, 


West Indies and Mexico. | 


Controls the Exportation from the United | 


States of all 


BELL TELEPHONES, 
BLAKE TRANSMITTERS, 


And other 


PATENTED TELEPHONIC APPARATUS 
and SUPPLIES. 


All Applications for Territory or Orders for 
Instruments and Apparatus FOR EXPORT 
should be addressed to the Executive Office 
of the 


TROPICAL AMERICAN | 
TELEPHONE COMPANY, Limited, 


No. 95 MILK ST., BOSTON, MASS., 
U.S.A. 








CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass. 


r 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 


Batteries, Wire, Insulators, and Tele- 


phone Supplies of every Description. 


DAY’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES ‘AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 
AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


Kerrire InsuLaTIon should be used on elec- 
trical conductors for any of following 
purposes: 


Submarine, Underground or Aerial Tele- 
graph, Telephone and  Blectric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po 
lice and Submarine Blasting Purposes, 


operation. which 


or for: requires pe 
a and permanent fastlation of 


fect, in 
electric wires. 
A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
ip several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by ali 
leading men connected with telegraphy,. tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMSON, the emi- 
neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For ‘* Excellence of the Insulation and Dura- 
bility of the Insulator.” 





For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 











120 Broadway, New York. 























RAR 


MANUFACTURERS OF 
PATENT 


Telegraph Wire 


To Government Specifications. 
BEST REFINED 


Telephone Wire, 


FENCING WIRE, 


SUBMARINE CABLE WIRE 
Strand & Stay Wire, 


AND 
Galvanized Binding Wire. — 
Correspondence solicited from Eee 
American Telegraph, Telephone, 
Railway and other companies, also = 
contractors, etc., using quantities of 
























Jerome 





JEROME BE DDING & CoO., 


MANUFACTURERS OF 


‘Redd & Co.’s 

















“GEM” 


Instrument. 


$3.75. 


Includin 
Sounder and seh 


OOO cos cksccccecadecehdnectkace 
Price for Instrument alone, by 
mail, post-paid ..........+.000 
Price for Instrument alone, for 
lines 1 to 15 miles ............. 3 
Price for Instrument alone, for 
lines 1 to 15 miles, by mail, 
post-paid 
SEND 


FOR CIRCULAR. 


TELEGRAPH AND ELECTRICAL SUPPLIES 
NO. 30 HANOVER STREET, BOSTON, MASS, 
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TELEPHONES! 


Por private best; always nm 
{; Work 2 mi'eson cathe tvite. Illus, Ci 
culars free. Holcomb & o., Cleveland, o. 


THE 


LAW BATTERY 





SIZE OVER a i” x 444 INCHES. 
PATENTED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in’ every respect, without any question. 


SUPPLANTING ALL OTHERS! 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW. unquestionably excels all ether 
Now almost un 'y used. by the Telephone 
Exchanges of the ole country. 

The materials used in, its construction are the 
very best. Noacids, No odors. Great recupe- 
rative power. Nothing to renew except the 
zine and sal ammoniac; no porous cup, ore or 
prism, Fits the standard size battery- 

Send for Circular and Schedule of Prices. 

Single Cells, $1.26, 

' Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 


Wii1iaM A, CaILps, Manager’ 
Frank Sua w, Engineer. 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers of 


Sheet Rubber, Rods, Tubing, Ete., 


RUBBER HOOK INSULATORS. 
Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 


nH ce ELECTRIC MOTOR 


THE AUTOMATIC BATTERY 


mee For FAMILY sewing- THE 
machines ; dental, jewelers’ 

and watchmakers’ lathes, 
= fans, ete., ete. Motor, 
—————_ with automatic battery 
and complete outfit for 
FAMILY sewing-mach- 


SEWING-MACHINE ATTACHMENT . i2¢; $85.00 to $40.00. 


Double Induction Motors, Dynamo Machines, Automatic Batteries, 
Experimental Apparatus, ete. In writing for illustrated catalogue, 
give street and number. 


THE ELECTRO DYNAMIC CoO., 
19 E. 15th St., New York. 121 South Third St., Philadelphia. 















creden St., Lomas, Eng. 








ATLAS POWDER. 


(A NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 


“> 





Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 
For sale in all sections of the country by the authorized Agents of ; 


E. I. DUPONT DE NEMOURS & CO LAFLIN & RAND POWDER CO., HAZARD POWDER CO 


WILMINGTON, DEL. NEW YORK. NEW YORK, 


Manufactured by the REPAY CHEMICAL CO., PO sii *Siirepernta. 











The Works of the Jno. A. ROEBLING 





Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 

Telegraph Wire on short notice. The 2 
Belgian system of rolling long lengths 
wire rods, and improved methods of 
galvanizing, were first introdueed in the 


. 
4 


United States at these works. 1t ‘insures 








XWORKS NT 
TRENTON NW.) 








the production of wire with few joints 


and with a thick coating of zinc. 














THE “ELGIN’” (ACOUSTIC) 


FOR PRIVATE LINES. 
COPIED BY MANY, EXCELLED BY NONE. 


The only Mechanical Telephone Adapted to Exchanges, | and also with parties competent to organize sub-companies. 


$5.00. 


Tia 


‘* ELGIN’ a‘ boon.” 
LARGE AMPLIFYING 








MADE ire eg OF METAL, NICKEL PLATED. WILL STAND ANY CLI- 
” ATE. SELF ADJUSTING. THE ONLY MECHANICAL 
TELEPHONE wees FULLY * ‘ FILLS 


Parties who have exercised all their patience and who have become completely 
discouraged with their ill success with other Acoustic Telephones, will find in the 


Wire for long lines, only $8.00 per set. Descriptive Circulars sent on application 


ELGIN TELEPHONE CO., Elgin, Kane Co., lll., U. S. A, 


F. T. FEAREY, Sec. and Treas: 


TELEPHONE. |erECTRIC STORAGE COMPANY 


We desire to arrange with Electric Lighting Companies for the introduction of our batteries, 





A Manufacturing Company, that will take control of our inventions and supply our licensees, 
is being formed. Parties desirous of interesting themselves in this valuable invention can see it in 
operation at 237 Broadway, Room 40, New York City, under charge of Prof. N. 8. Keith. 

All correspondence received will have attention at an early day. 


THE AMERICAN ELECTRIC STORAGE COMPANY, 


792 BROAD ST., NEWARK,_N. J. 





TELEPHONES (patented), using STEEL GALYANIZED 











switeh polly tng 
These bells 
other 





DAVIS & WATTS, Baltimore, 


ELECTRICAL 


moning all kinds of employés, servants, etc. 
aThey wel ring on a length of line ‘and give a clear gett sound, 
THE GREAT {DVANTA 
SIGNAL BACK. 


No Skill Necessary to Set up or Operate Them, } 
PRICE, $4 EACH. 


MAGNETO AN DATTA MGNAL — BELLS, 


We have 0 eee al 


We have a lot of these very handsome altered Telephone 


Bells, and will sell them at less than cost of manufacture, 


number of second-hand Magneto Bells, without the Telephone 

for sale at extremely low prices. 
are admirably adapted for Stable, Hotel, Restaurant and many 
where a call bell of any sort would be of service for signaling or | 
They are wound to 30 ohms resistance; silk.covered wire 


in using such an instrument YOU CAN nickel-plated bell, 3}¢ inches diameter, and working parts 


covered with nickel-plate case. 


PROM WEUORONG < thie bcc cccdwepsccneceses $1.75 each. 
A6 | SIMD MAPOTING, » oss. cnodssabveces. 1.60 * 


BATTERY |S REQUIRED. 


f WORTH TWO ORDINARY BOX BELLS AT TWICE 


and Always Reliable. 
THE PRICE. 


DISCOUNT ON LARGE LOTS. 





Md., 


Manufacturers and Dealers in all kinds of 


AND TELEPHONE INSTRUMENTS AND SUPPLIES. 


QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 














